-1- TITLE OF THE | NVENTI ON METHOD, BASE STATI ON AND MOBI LE STATION FOR

TI MESLOT SELECTI ON AND TI MESLOT ASSI GNVENT 5 BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention The present invention relates to a technique wherein
a plurality of nobile stations access a base station randomy for

perform ng packet: 10 transm ssion in a cel_lular system which uses radio
waves of the sane frequency repetitively. &urthe the present invention
relates to a tinmeslot assignnent nethod in a DD system for nobile

conmuni cat i ons,pprRRASEFS rald om@ﬂ@lrgonnbl I e 15 station using the nethod. 2.
Description of The Refated AAt__rt_Ts5_we known t hat random access

control l ed by a base staUMﬁ?HQPne%%§§a§FHQiONrﬁ@@eﬁpﬁﬁéEtﬁ@ﬁﬁﬁ@ﬂt
reducti on causebpyTeMESLOOBEROCPIONaaket T IMESTOAr RsseaMEN®I t aneousl y
froma plurality of nobile stations when the nobile stations access a base
station randomy. As a conventional random access nethod, an | CMA-PE
(Idle-Signab CBACKGROUND @iFe THEeESVENTAORS Partial Echo) nmethod is
proposed i n Japanese patent al ico 4 In the | CVA- PE net hod,
a nobile station sends ar13| gna1[')(L §t Ee)rk 3&'&?9%@(39?% P a tinmeslot is idle by
checki ng a downl i nk not|fﬂhﬁ|mm65§n§nanvayinﬂﬁeeré@eﬁl¢ﬂI%/ in the

wirel ess ComﬂﬂééﬁﬁiQQemﬁﬂé¥b£%S§|9§@§au&ﬂ Ebéaﬁ38Q§% é%&ﬁﬂBn@Pp|lcatl0n
No. 1- 240822, a collision_control ﬁiqg after a downl

i nf ormati on uni3¥cCe%fe c&qq%ﬂ§ﬁPEﬁﬂPr59 |$ﬁFu88§f85W%ﬂgﬂE§S§e§5
(1/B) bit, 18 ReceansmilgsiraceiveabcelRINr aystdéarwhachEdsedidtsd{®PE). In

addi tion, I engtfh, i 0f QMo Wi Se 2dHRdnRSS 9 & aps URLLAR i nformation

Further, the present invention relates to

a timeslot assignment method in a TDD system for
mobile communications, a base station and a mobile

15 station using the method.

2. Description of the Related Art

It is well known that random access
controlled by a base station is necessary for
preventing throughput reduction caused by collisions

20 of packets which are sent simultaneously from a
Plurality of mobile stations when the mobile
stations access a base station randomly.

As a conventional random access method, an
ICMA-PE (Idle-Signal Casting Multiple Access with

25 Partial Echo) method is proposed in Japanese patent
application No.1-240822. In the ICMA-PE method, a
mobile station sends a signal after verifying that a
timeslot is idle by checking a downlink notification
signal.

30 More specifically, in the wireless
communication method disclosed in the Japanese
patent application No.1-240822, a collision control
field is added after a downlink information unit.
The collision control field includes an Idle/Busy

35 (I/B) bit, a Receive/Non-receive bit (R/N) and
Partial Echo bits (PE). In addition, length
information W is added before an uplink information



-2- unit. A nobile station sends the length information to a base station

I n an uplink conmunication. According to the length information W the base
station decides a nunber of units where I/Bis 5 presented. Other nobile
station accesses a tinmeslot where | is indicated in the I/B field. The
above-nenti oned conventional packet trans_%i_ssi on nethod has defects in that
adaptability to a cellular systemwhere tfie sane frequency waves 10 are
used repeatedly is low and that high throughput can not be obtained. That

is, in the cell syst her ti | ot ayj ow_interference and
tineslots havi"#{g i ghﬁi }r?\ltglgr %e%%%fgco:gorgg?%gs tt}éa]t %%@g{:bo\#n#rﬁa%\lon
transm ssi on pdera gpagensitiatadan at oanwhpdH nks expmmppicaid ofr.equency in

another cell. Tusorddgg 2o ﬁ@!&&%ﬁﬁi QR FWHnfdt iSn TRE EhAMYANG, base

station accesses a_ tineslat. having high interference armng a_ plurality of
avai |l abl e tinesititsionedprddeag R 2UnbaFr Pér Wit CReEReALS Adti o) can not
be obtaineds sipwsséceeidve lontair ahobheebatatsic | dcésskevar ad mdkiBot0

propagation | oss. Therefore, jransmssion, failure occurs and high

t hr oughput can "f?fb%r%ei 55t AN TR ¢ AR 588v3)£s€+?g§ro'n, CRis aratio 25
of a desired wave (carri efThepaterve emantiohed eramcenthvanaelp@arketdhe | arger
the CTRis, th -1 nt C o] ;dc‘?i{r?d e_i !apﬂ e,
probability of %?%&%Eégflgﬁ ?‘gﬁ‘?@ ﬁ%%:o%%?%sna I %@%&FB%% arjgajée i nce
interference affum @eliNdazDy sEsteBdIVRaFe BoCrASnEFPIURRCIINNAVeR, when

a pluralityoof JmEdihsedstapetsedlyesst QoweRhdatdat ansghl itﬂr%g??ﬁ&'fs when
the nobile stations tries tq ,send &ata simul taneously by a tineslot which is
det ect ed first.ca%SHQﬁug? PIERTbility that the base station does not
receive the data becones Mmhgt ai=l, t inotigkpute Iladlcessystem, there are

timeslots having low interference and timeslots
having high interference according to a position or
15 a transmission power of a mobile station which uses
the same frequency in another cell. Thus, when a
mobile station which is far from the base station
accesses a timeslot having high interference among a
plurality of available timeslots, desired CIR
20 (Carrier-to-Interference Ratio) can not be obtained
since receive level at the base station is lowered
due to propagation loss. Therefore, transmission
failure occurs and high throughput can not be
obtained. 1In the above description, CIR is a ratio
25 of a desired wave (carrier) power to an interference
wave power. The larger the CIR is, the smaller
interference to the desired wave is. Therefore,
probability of transmission failure becomes small
when CIR is large since interference amount of the
30 desired wave becomes small.

In addition, when a plurality of mobile
stations tries to send data, a collision occurs when
the mobile stations tries to send data
simultaneously by a timeslot which is detected first.

35 Thus, the possibility that the base station does not
receive the data becomes high and throughput reduces.

Further, since the possibility that an



Further, since the possibility that an -3- idle tineslot having high
interference is used in an adjacent cell is high, when a nobile station
|l ocated in the vicinity of the periphery of a cell accesses an idle
timeslot having high interference, it 5 provides high interference to a
communi cation in the adjacent cell in addition that comunication failure
rati o becones high. These probl ens occur bdcause sel ection of idle
timeslots is not perforned in the above 10 nentioned packet transnission

met hod. In anot, ?ﬁ%tsl%ft L Ea PhEn T s oINS Qéé."%%eéysteé Hifredfiot s

(Time Division p‘T‘e arriers are
for comnnncaﬂaﬁuagghtnbaiijIﬁwhﬂghk whﬂeshmeMianStQMa@n(ﬂnaated

symmetric. The jpasgy vac&bﬁttywaleﬁeaagrq%e\fgffkofré‘fééﬁ SAIDSE s

symetric in Vol ce commni cation servi cés become mndespread
non-voi ce traf fak 1dlpendd@eSIRE hevsng high dntenkereapee tifat various

i nf ormati ons pr %&Vﬂ@essﬁﬁ\grpeﬁl@é"ﬂféﬁéhbéattld)ﬂﬁ é&ﬁm@nﬂ&b't,ldnnfﬂ{ nethbON
sendi ng from use S and .t he |like mn%h %%gﬁf nor e §; e future.
From the vi enpd28F1Y F§TJTJ1 At R éBBIl d?%‘“’%ﬂlggﬂz\}lo@e aLIREE data
25 distributiordtbom bedatasadeiglmy be main traffic in the information
P g v e Tt GANShIERET oAl dLLLK Leddd dipegres

In

large in the network. In t I rection ormation tra from
users wll incriedke. tIW@ﬁ&Qﬁ%BISrPQG E@ﬁfQGMﬁQckﬁmﬁhﬁcébﬂﬂ¢such as dat a

and '”HQGSU)tfM%@tﬂbhbdb%dH%B&C@ﬁ@ﬁsﬁﬂ%&@dﬂ”Mé&hé&aff'C and downl i nk
traffic are asymetrical . In su gbcases ynnetrlcal ti nesl ot

assignnent is used in the Frping, %ﬁ]PﬁPPﬁé §§ﬁ€ﬂ%&y e33tgd Adhvent i ona

voi ce conmuni catonvend ifomdldw hgin a TDD (Time Division Duplex)
system wherein carriers are assigned to timeslots
for communication, uplink and downlink timeslot
15 configuration is symmetric. The reason is that
uplink and downlink traffic is almost symmetric in
voice communication.
As multimedia services become widespread,
non-voice traffic is increasing. Thus, it is
20 conceivable that various information providing
services and applications for e-mail, information
sending from users and the like will be used more
and more in the future. From the viewpoint of
traffic of the applications and services, since data
25 distribution from a database may be main traffic in
the information providing services, it can be
considered that downlink traffic becomes large in
the network. In the uplink direction, information
traffic from users will increase. Therefore, in
30 non-voice communication such as data and images,
there will be many cases where uplink traffic and
downlink traffic are asymmetrical.
In such cases, when symmetrical timeslot
assignment is used in the TDD system in the same way
35 as conventional voice communication, a following
problem arises. If timeslots are provided in
accordance with communication of a direction which



problemarises. If tinmeslots are provided in accordance with conmuni cation
of a direction which -4- sends larger traffic, tinmeslots for comrunication
of another direction remain unused. If timeslots are provided in
accordance with comuni cation of a direction which sends smaller traffic,
timeslots for 5 comunication of another direction is insufficient. As a
result, information transm ssion having hFéﬁ serviceability and high
efficiency can not be provided. For overcom ng such problens, in Lan Chen,

10 S Yoshi d Hi dek nd, Sh
ti rregisgtrmasgfglnﬁ?%?sl ?é&%ﬁ ]?%F%\ nﬁ%f“%%clcci ra]l‘_%?](—: Fﬂmmh‘i"ﬁ?%manmm TDD
nmobi | e radld'aﬂ@lEEermnﬁcﬂim@anemaahsumnﬁe¢£1 I8, tipesl3fss 1866, no. 7,

July 1998, a ti;f?&él?ﬁeﬁsiing r&énggt Re¢H Yo HHEE'&%?)& gfic is

di sclosed. In t conventi onal tineslot assignnment own in this

docunent, as sHBMﬁeFﬁlpngP1Qﬂm§e%§F|ﬁm@%%MﬂlFR@ffhﬁsl@ﬂMﬁﬂkQﬁﬁngor

boundary (TBD émmdﬁw)atlis)rpr@fnQﬁdtharadh&&i@u&@cggduﬁgdﬂrﬁ@léﬁlﬂ nk and

downlink traffic, the TDD bound noved wit hin, nov n As shown

T H o1 ol ¢ o Bl S SR BigRe LhAngnbr 81 ORhBAVaRE Hb8hbe used

as uplink. Thussetvieshbtididgn awod béghuedd ieffemcenthy hyt bes nmet hod. 25

I n addition, cqg} 9k abar accepting packet transmission is perforned in the
rdi ng

foll ow ng acco 0 the nmethod in the above-nentioned docunent. Wien a
nobi | e station sends a redleest ovemeomitnqiusbeh, prgih kémss dmunder Cifen,

timesiots par afPshh@AMedhitfa S 1hat 0 MBkR Sl AP 81250 OBna" itk bose

stati on, base stafion tries to assign tineslots
st ati on. At t hi s & idEnaghen taraslat 2ssigpeesits 31IenktRn EP&Ent even if the
TDD boundary i sasipvmdtrtike thesf $¢al nomulafinssdi aaTBMAY IDONingsh Dhe

radio", IEICE Trans. Fundamentals, vol.E81] —A,

pp.1358—1366, no.7, July 1998, a timeslot assignment
15 method for asymmetric traffic is disclosed. In the

conventional timeslot assignment method shown in
this document, as shown in Fig.l1l, one
uplink/downlink timeslot switching boundary (TDD
boundary) is provided in a frame. According to

20 uplink and downlink traffic, the TDD boundary is
moved within movable bounds. As shown in Fig.1,
although timeslots 4 and 5 are available, they can
not be used as uplink. Thus, timeslots can not be
used efficiently by this method.

25 In addition, control for accepting packet
transmission is performed in the following according
to the method in the above-mentioned document. When
a mobile station sends a request timeslot number,
which is a number of timeslots per one frame to be

30 used for data transmission, to a base station, the
base station tries to assign timeslots for the
mobile station. At this time, when available
timeslots is insufficient even if the TDD boundary
is moved, the base station refuses data transmission.

35 In addition, even when the number of timeslots which
exist is larger than a number which is requested by
the mobile station, a number of assigned timeslots



35 In addition, even when the nunber of tinmeslots which exist is |arger
than a nunber which is requested by the nobile station, a nunber of
assigned tinmeslots -5- is the sane as the nunmber which is requested.
Further, when new avail able tinmeslots appear in data transm ssion and
tinmeslots nore than requested tineslots bgcones available, the nunber of
assigned 5 tineslots is the sane as the nunber which is requested. As
nmenti oned above, in the conventional tineslot assignnent nethod, the TDD

boundary is ”E%GqﬂﬁPrséﬂﬁpEE”QhEPrﬁﬁyﬁagt%hﬁéh YRl i e 49 downl i nk

traffic. However, since there is only o oundary between uplink and
downl i nk ti mesFyEEhehenvheprBeMotaydi}akbat timesde torrpegraia gt it is

i mpossi bl e tf)- %E%j{gfh;:_@sgﬂﬁfqt ia?la tﬂigfeesépétgkortn_a@e lttmltaimkré&@@&e&h area and to
assign an uplin imes]ot to a down]in i mesl o rea even when
tineslots ot het gt eHe {’?ﬁﬁg‘leﬁt SV %‘%ﬁ?’tgﬁﬁhé‘u df y2gFd 9nadased.
Theref ore, 3 hetrislessketls tsmtdleotsameanasothbenutnblerz echidiuss t he
utilization off%gggg{%dresources can not be 20 nmaxim zed. As a result,
frequency utiliz on efficiency is low, transm ssion delay becones | arge,
and in data transm ssion, Asr aedtiisyieth ahevapl dni dlhe reenvebsdomas hi gh. In

addi tion, when ihg MUEPes 8k gndle® 23nd t1WEE!, Oksiel oA &hakbgn jishe nunber
requested by a nobile station in the case of traffic congestion, the data

t
transmi ssion r Q&Y $Qrdafpefinghd Y avree tisedr L BrKt BBAnobi |l e station

wait for 1@trdovswdsehlentriffdc.datoweassn sinee Yhdémreonpl ehilgn g i o
becones hi gh. %%

namber of di e Toritt 5t PeerarletB IR "ehE BGaart Tutelesd MRS ot
during off- timeslots adjacent to the boundary are used, it is
impossible to assign a downlink timeslot to an
uplink timeslot area and to assign an uplink
15 timeslot to a downlink timeslot area even when
timeslots other than the timeslots adjacent to the
boundary are released. Therefore, the released
timeslots can not be utilized. Thus, the
utilization of timeslot resources can not be
20 maximized. As a result, frequency utilization
efficiency is low, transmission delay becomes large,
and in data transmission, transmission incompletion
ratio becomes high.

In addition, when the number of idle

25 timeslots is smaller than the number requested by a
mobile station in the case of traffic congestion,
the data transmission request is denied, and data is
discarded or the mobile station wait for
retransmission. Thus, data transmission

30 incompletion ratio becomes high. In addition,
transmission delay becomes large.

When the number of idle timeslot is larger
than the number of requested timeslots during off-
peak times, or, when new available timeslots appear

35 during communication, it is possible to perform
higher speed data transmission if the mobile station
and the base station have means for data



peak tinmes, or, when new available tineslots appear 35 during comuni cati on,

it is possible to perform higher speed data transm ssion if the nobile

station and the base station have nmeans for data -6- transm ssion using

timeslots nore than requested nunber or currently used tineslots. However,

in the conventional technique, idle tinmeslots are not used actively. Thus

there is a problemthat throughput 5 is |8W SUMMARY OF THE | NVENTI ON A

first object of the present inventionis to provide a tinmeslot selection
method and a 1 cket: ) ely!

t hr oughput and% %ﬁf§§1§gnﬁ?lﬁ%fgfﬂégikﬁggmﬁﬁéf *Qnm@ééte@éggsecond

obj ect of the MMﬂﬂﬁﬁ Pﬁv@MﬂRﬁPtlE %%eﬁréﬂm&§kﬁt%ff|BPEﬁVe§ndJﬂle&hﬁle

timesl ot 15 asyLnrentiBRENOdddhmyEs, aimmttrmceéi@{&l 8reaRe used
acconmodat ed, seryvj ce_quali is satisfied HHX|na€ﬁ¥ and throughput S

i nproved maxi mAGYEVEhE - abdV S i r ke Esj I8t SR TR cERAT tARPMARRIAL | s

achi eved bysa tigresdéwt sel ection nethod 20 of selecting a transmtting
timesl ot used by a nobile station in a wirel ess packet transm ssion system
where the nobile station comunicates with a base station, the tineslot

sel ecti on met h&IMMBRYr OFi TdE HNCERPEONf : 25 obt ai ning a propagation | oss;

recei ving an occupation shatgs ;and ﬁﬂjebﬂt%%f éﬁgqfréggHgt g@egglgﬁllfg 20

timeslot fromthe base station; talinin iTed wave carrier
power fron1theﬁﬂwﬁ%@ﬁ}ﬁ6nq(E%?eﬁkﬁﬁlﬁ?%805%9ﬂ|%ﬁ¥kﬁﬁeéﬁ t e desired wave
power and the priopepessopalokest forafbnibplionk sydtes! oh WAiWH ahidihe

occupat i on Sta%ﬁn&? é k%t %m%.low delay can be obtained in a
cellular system.
A second object of the present invention
is to provide an efficient and flexible timeslot
15 assignment method in which asymmetric traffic can be
accommodated, service quality is satisfied maximally
and throughput is improved maximally.
The above first object of the present
invention is achieved by a timeslot selection method
20 of selecting a transmitting timeslot used by a
mobile station in a wireless packet transmission
system where the mobile station communicates with a
base station, the timeslot selection method
comprising the steps of:
25 obtaining a propagation loss;
receiving an occupation state and an
interference amount of an uplink timeslot from the
base station:
obtaining a desired wave (or carrier)
30 power from the propagation loss;
obtaining a ratio between the desired wave
power and the propagation loss for the uplink
timeslot in which the occupation state is idle; and
selecting the transmitting timeslot by
35 using the ratio between the desired wave power and
the propagation loss among uplink timeslots.
According to the above-mentioned invention,



selecting the transmtting timeslot by 35 using the ratio between the
desired wave power and the propagation | oss anong uplink tinmeslots.
According to the above-nentioned invention, -7- since a transmtting
timeslot is selected by using the ratio between the desired wave power and
the interference ambunt of each idle tinmeglot, an appropriate transmtting
tinmeslots can be selected 5 in consideration of the interference anount.
Therefore, transm ssion failure can be decreased and high throughput and

low del ay can e g£al LZ¢darldhe; ahoyY enIRINAd, s & NG PLEPLAF pgelaatigy  the
transmtting tineslot may 1 ncl'udés the step of .7~ IO selecting anidfe
ti mesl ot which thes ratipohedivaen i theoedosdmedharaiesipederaaadpdied and t he

propagation | os, GdPREreflce HMBeh Ot §£e8ERNOT i Chimdgigtli BRsS| ot s _
satisfies a predetermned ratio between desired wave power and propagation

| oss. 15 Accor GRRFPBLLRE CaddAR Skt F bREd tiMESHq oh, cam PenSSil&ck@tich

satisfies the rial i @ohetideaiatitn dESthedinawe fw@icandmbiati.nt erference
anount can be gﬁiect In . addition,.the_cqnventi onal grablen1 cag be
' ) 2ifted

d.
Solved, in the DURVERPESHalt HHUIERS LGN EAHLEE & F Rt pF oIS Sk
wave power nay sbjRcthrauighpest candf lowgheilatyerdan eneereaddeed .mobi | e

station near the base stat] {ray u 'nqa{ t I I_nte nce.
Therefore, transm ssion fgﬁ*agé ca%ggéeaéggfggse (gn%Q%Pgﬁ%Qﬁﬁgﬁaaéﬁﬁsand
| ow del ay can e beraeamizddgingheliaesyetmmay citelydest thesj edten soft so

achi eved bypa nobile statisduddtand 48! €33 ePACKkRLs1df ARRTLHS HYL SHisst em where
the nobile statjon c

mmuni.cates_wth base statjon, the nobile station 30
conprising: mear¥3¢3r &6t 'Chi%t‘ﬁe?)?ogaﬁat%'ieﬁﬂ'qeoisvfévﬁeaﬂ?efroranr‘ic&‘?i ng an
occupati on statmropagation loss among idle timeslots each of which

jdle timeslots satisfies a predetermined ratio
between desired wave power and propagation loss.

15 According to the above-mentioned invention,
a timeslot which satisfies the ratio between the
desired wave power and the interference amount can
be selected. In addition, the conventional problem
can be solved, in the conventional problem, a mobile

20 station of low desired wave power may selects a
timeslot of high interference since a mobile station
near the base station may occupy a timeslot of low
interference. Therefore, transmission failure can
be decreased and high throughput and low delay can

25 be realized.

The above-mentioned first object is also
achieved by a mobile station in a wireless packet
transmission system where the mobile station
communicates with a base station, the mobile station

30 comprising:

means for obtaining a propagation loss;

means for receiving an occupation state
and an interference amount of an uplink timeslot
from the base station;

35 means for obtaining a desired wave power
from the propagation loss;

means for obtaining a ratio between the



and an interference anount of an uplink tinmeslot fromthe base station; 35
nmeans for obtaining a desired wave power fromthe propagation | oss; neans
for obtaining a ratio between the -8- desired wave power and the propagation
|l oss for the wuplink tinmeslot in which the occupation state is idle; and
nmeans for selecting the transmtting 5 tingslot by using the ratio between
the desired wave power and the propagation | oss anong uplink tineslots.
The above-nenti oned nobile station may includes nmeans for selecting an idle

timesl ot whichgeldhag Hhoel Bueel: raitd Ot REt Weep iy 4851 16dsWeus: r and
t he propagation |.0ss anpng Ldl e tinmes|ots each™ of which |dFe tinmeslots
satisfies a pr&®dtidtfi heuesieti d hathkeh HBS PeFURAEL poWEEaRRd 145 opagat i on
| oss. 15 Accordidig f cafide above-nentioned invention, a nobile station

applicable to the timeslot selection t hod can.be provided. .The
above- nentioned first obj @S?Illss%ta rsoseri%ﬁ?é{}gd e a#o%aaré%mégaf‘flgn in a
wirel ess patkettiz®Eskanhshiysuisdmgsydtienrahioebeliereleas et Is¢ afleshredomane cat es

with a nobile ald fhenha ' o I s§-ng. or neasuring an
occupati on sta?% egﬁga%n ?n?e??é&%ﬁ%%egﬂ%ungggf%gﬁgﬁbﬁﬁﬁg§?Fneslot; 25 and
means for senditdgehkob8cupati on state and the interference anount of the

uplink tinmeslot to the mMphiel @bvvadimentiBnkle miipvies NBpALEBRAMRAgSE station

may 30 incl udes ans for recejvin ngnber of r nalnlng i nf or mat.i on
Units and a propgRicn FEERSt TR (FeleCting an id1e timéslot which

10 has the lowest ratio between the desired wave power
and the propagation loss among idle timeslots each
of which idle timeslots satisfies a predetermined
ratio between desired wave power and propagation
loss.

15 According to the above-mentioned invention,
a mobile station applicable to the timeslot
selection method can be provided.

The above-mentioned first object is also
achieved by a base station in a wireless packet

20 transmission system where the base station
communicates with a mobile station, the base station
comprising:

means for measuring an occupation state
and an interference amount of an uplink timeslot:

25 and

means for sending the occupation state and
the interference amount of the uplink timeslot to
the mobile station.

In the above-mentioned base station may

30 includes means for receiving a number of remaining
information units and a propagation loss from the
mobile station;

means for obtaining an interference amount
by using the propagation loss and a receive level

35 when the number of remaining information units is
zero; and

means for sending the interference amount



nobi l e station; neans for obtaining an interference amount by using the
propagation | ogss and a receive | evel 35 when the nunber of remaining
information units is zero; and neans for sending the interference anount
-9- to the nobile station. According to the above-nentioned invention, a
mobil e station applicable to the tinmeslot gelection nmethod can be provided.
5 The above-nentioned first object is also” achieved by a wrel ess packet
transm ssion system conprising a nobile station and a base station where

the nobile statiHnrLaEURIIGA €5 M fhnt he base station: 10 the nobile
station conparing: neans for obtaining a propagation |oss; neans for

recei ving an occupation sPGOTEHRIaRO e (AR eveemaRbdenast baveptisa.

timeslot fromgd hgobase siaitivh dSpIeans1kortPbimd NtNged1d@si red wave power

fromthe propaqg%ton . osSs; qgﬁﬂf for Bbtalnln %1rat|o bet ween the desired

wave power and eoFSBRg S 0S¥ BF Pﬁ?vﬁﬁﬂ nk tineslot in which the

occupation State is 20 idihe arsbweamsntdoned etirsig abtjearsiid td Dgo

ti mesl ot by usi ratlo ) e lred %Qve . power. and._ .t he
Jgh%ggegaé §f§%&@§fegg Pg%%%} Smlgg%8p A

propagation | 0sS, ThE ion - conprisi ng: neans ¥ Tng t he
occupati on st ateompniistihg ianteodklenstajhomntanst a heaspl stlattiorestivere and

means for sendifge t HEp9GRURAL o8t BbRAmuaNG dthes 1 £k f eheneg sdount of the
uplink tinmeslot 30 to the nobile station.
station:

10 the mobile station comparing:

means for obtaining a propagation loss;

means for receiving an occupation state
and an interference amount of an uplink timeslot
from the base station;

15 means for obtaining a desired wave power
from the propagation loss;

means for obtaining a ratio between the
desired wave power and the propagation loss for the
uplink timeslot in which the occupation state is

20 idle; and

means for selecting a transmitting
timeslot by using the ratio between the desired wave
power and the propagation loss,

the base station comprising:

25 means for measuring the occupation state
and the interference amount of the uplink timeslot;
and

means for sending the occupation state
and the interference amount of the uplink timeslot

30 to the mobile station.

In the wireless packet transmission system
the means for selecting the transmitting timeslot in
the base station may includes:

means for selecting an idle timeslot which

35 has the lowest ratio between the desired wave power
and the propagation loss among idle timeslots each
of which idle timeslots satisfies a predetermined



In the wirel ess packet transm ssion system the neans for selecting the
transmtting tinmeslot in the base station may includes: neans for selecting
an idle timeslot which 35 has the |owest ratio between the desired wave
power and the propagation |oss anong idle tinmeslots each of which idle
tinmeslots satisfies a predetermned -10- rpgio between desired wave power
and propagation |oss. According to the above-nentioned invention, a

wi rel ess packet transm ssion systemapplicable to 5 the tinmeslot selection

net hod can be paevidesbtwdbf abeded®MdwdegdoweeORGPRYLSabstidahi eved by a
ti mesl ot assi gggent met hod used for TDD in a nobile conmmunication system

conprising thet®$Seps of: 10 providing a plurality of TDD boundaries each
of which TDD boundari es iAcaolrdimdartyo behaeabovai-mdreasbnad uplvéktibags! ot

and at |east a_downlink _tij Lot i fr .and perform t | esl ot

assi gnnent . 15aT%§51%3%5n%%??gﬁe&%%§%%k§%§9niﬁgf&ﬁﬁ;aq%ggg?b?%ﬁFO

changi ng t e TDbebduimkes Yoty sedecdlion wirebhodaicainndeorpwdrendedr.r yi ng out

comuni cation. In the aboygaMaRLVRNGL IEL HQ8a %Q%ogmoﬁegguggary may vary
con | e a

according to a predeternlnea > I.tion. According to t ove- nenti oned
invention, siAcRiqvekchied pITSHE 135 asINPRpMEHLed nesedt Foxor

downl i nk timesireips ifgardbesseokonitiiosation ek sden dlohmpreshialgs . tid can
be prevented th%t usel ess timeslots may occur. Therefore, the
above- nent i oned “*®t M’ obj ect can be achi eved. The predeternined condition

I's, for exlahpl e, the casepwhendiinged ghuralétyelofas) thdwendazdesf traffic
congestion or @ach of which TDD boundaries is a boundary between
at least an uplink timeslot and at least a downlink
timeslot in a frame; and
performing timeslot assignment.
15 The above-mentioned method may includes
the step of:

changing the TDD boundary dynamically when
waiting or when carrying out communication.

In the above-mentioned method, the TDD

20 boundary may vary according to a predetermined
condition.

According to the above-mentioned invention,
since it becomes possible to assign uplink timeslots
or downlink timeslots regardless of the position of

25 idle timeslots, it can be prevented that useless
timeslots may occur. Therefore, the above-mentioned
second object can be achieved. The predetermined
condition is, for example, the case when timeslots
are released, the case of traffic congestion or a

30 QoS level from a user. For example, when high QoS
is requested by a user, many timeslots are assigned
dynamically.

The above-mentioned second object is also
achieved by a timeslot assignment method used for

35 TDD in a mobile communication system which includes
a base station and a mobile station, comprising the
steps of:



30 QoS level froma user. For exanple, when high QS is requested by a
user, many timeslots are assigned dynam cally. The above-nentioned second
object is also achieved by a tineslot assignnent nethod used for 35 TDD in
a nobile comuni cati on system which includes a base station and a nobile
station, conprising the steps of; -11- the;base station assigning at |east
atinmeslot for a next franme in a frane ting; and the base station sending
information including information of tinmeslot assignnent to the 5 nobile

station by using at |east tfeC@UdD!stAPiofl Alssidieany dhpgibasthis invention,
since assignnent information is represented by the control mni-slot, the

nobi | e st ation L SEREsEOf RedISStls T2RMBYr ding tfFamMe BiBegnAest
information, and 10 uplinkhdowadsgenkstateshokerfdimg ramsstraaicadrcan be

assigned freely ta idle ti, l.ots., The tinpeslot, assi gnrent t hod

i ncl udes t he sﬁ&éiﬁgl?ﬁelTiéfQﬁEﬁ??ﬁP%eEéﬂfﬁﬁf'rﬁ%%h%PWSH%1§Qréﬁ%ding a

desired nunber mabileesitattsam bhheusingeatt ilsastnd tbhathase siatiedot.

assigning tinmeslots of t jr - of I ' i s of the next
s e AR Poriss, AR ol ThEhe

0
frame. 20 The timeslot assi T ( clu e step of: the base
station recei via®F I mBe Rkt Lo OTHEY LR ngSargPFiasan ety &het iaamsteet in

the frame timgjmpnds26twhend Mbvwrdest ot iiodl &dr "BSteES tAing otiext frame
er of timeslot, the pbase station assigning

is smaller than the desired nb
i mmelots i G SRRTn Eiaheo AT TLIRPREE dfE P ShbsRer SPhan
10 uplink/downlink timeslots for transmission can be
assigned freely to idle timeslots.
The timeslot assignment method may
includes the step of:
the base station receiving information
15 including a desired number of timeslots in the frame
time:; and
the base station assigning timeslots of
the desired number from idle timeslots of the next
frame.
20 The timeslot assignment method may
includes the step of:
the base station receiving information
including a desired number of timeslots in the frame
time; and
25 when the number of idle timeslots in the
next frame is smaller than the desired number of
timeslot, the base station assigning timeslots in
which the number of the timeslots is smaller than
the desired number of timeslots for the next frame
30 within predetermined bounds.
The timeslot assignment method may
includes the step of:
the base station receiving information
including a desired number of timeslots in the frame
35 time; and
when the number of idle timeslots in the
next frame is larger than the desired number of



the desired nunmber of tinmeslots for the next frane 30 wi thin predeterm ned
bounds. The tineslot assignnment nethod may includes the step of: the base
station receiving information including a desired nunber of tineslots in
the frame 35 tinme; and when the nunber of idle tineslots in the next frame
Is larger than the desired nunber of -12- tineslots, the base station
assigning tinmeslots in which the nunber ot2the tineslots is | arger than the
desired nunber of timeslots for the next frame wthin predeterm ned bounds.

5 The ti | ot i 1 t hod i | ud t.h t f: t | 1

il ot e ot sante SRR | TRelHasS Varabfon’ Grs it tie Pt nicarng

timeslots in whihchch hehaunbeeaf dhethenesimetdadts s | haggert havam theber of

timeslots usedJe%rthQ& ﬁagﬁef AN ek 28t i ﬁ{?e%%g{;"gggﬂebound& The
Nt nmethod may 1 ncludes t p of: e

timesl ot assignme _ e ste ase station
assi gni ng, dur wig-hibn apregeteamsimiedi bpundsnesl ot s i n which the nunber of

the timeslots is smallerphRan gndWber 1051 ynMRHOlRe tig68 mbhyr the data
transm ssion within predeterm ned bounds. According to the above-nentioned

i nvention, 20 iMElRdeBetnss Ssti&RPbt assi gnment can be changed dynanically
according to a request of whesi alte Ddas€oaNUAIdIR ItDIMS$ILHLt Bakuldgres!| ot s can
be used effect'vej%. ahﬁgpredeternined bog&ds are exanpl e, between

¢ TFres

the maxi mum nufSErt IHﬁ%?%ﬁ%%ﬁ%%ﬂ’c eb@%ﬁ&xégéEiPﬁe%%%ﬁQRﬂH%unber
of necessary ttiims$bots Lim tweich nekeonumbsirgmfentheet hndslolhs is
10 larger than a number of timeslots used for the data
transmission within predetermined bounds.

The timeslot assignment method may
includes the step of:

the base station assigning, during data

15 transmission, timeslots in which the number of the
timeslots is smaller than a number of timeslots used
for the data transmission within predetermined
bounds.

According to the above-mentioned invention,

20 the number of timeslot assignment can be changed
dynamically according to a request of a state of
communication such that timeslots can be used
effectively. The predetermined bounds are, for
example, between the maximum number of timeslots

25 which can be used and the minimum number of
necessary timeslots.

In the timeslot assignment method, the
control mini-slot may includes an assignment state
of a timeslot, information for verifying that uplink

30 data is received, allocated timeslot information for
the next frame.

According to this invention, timeslots for
use in the next frame can be reserved and the mobile
station can verify that sent data is received by the

35 Dbase station.

The timeslot assignment method may

includes the steps of:



control mni-slot may includes an assignment state of a tineslot,

I nformation for verifying that uplink 30 data is received, allocated
timeslot information for the next frame. According to this invention,
timeslots for wuse in the next frame can be reserved and the nobile station
can verify that sent data is received by thg_ 35 base station. The tinesl ot
assi gnnment nethod may includes the steps of: -13- service quality being
classified to service classes; and the base station perform ng timnesl ot

assignment according to tBher8Idd Gl £6v- baihy e dd PESLQL +@ssi gnnent
met hod, a head packet in data mhﬁ?% S gentlt% t he base é?a??on fromthe

nobi | e station SERVIFRI G48S§SS0S dYuest, the Q0S request including a

maxi mum nunber of timesl ehe Mg £eat Dénuped formin@nemttileg the 10
data, a m ni num nunber OE tlneskfis and ﬁﬁserV|ce class, and the base
t i

station assi gnidfe tIHBEERSt 86T T nbXi hifh AEFYECOrCtA8Sni ni num nunber
according 30 the servicelol &= tibnéderotdasgiignmdret ahevhodenta aread

Lnvent ion, _auglddief 0fndaha ! LANH SEL 00 AN (R° «HlaNggde BEAQIUAI0 1O a
service cl ass. e above-nentioned second object is also  achiéved by a base
station in a néiqe thenpebddl etabboryBaEminsilifie Foloferkayadt ch

includes the base stationtaRd g0l d€e §takheNuGHP! 4 ShALimERAHRukDE r
assigning at least a tinpeslot faor a next frane in a frane time; and neans

for sending infdr netTORLPHSI FRIRP 23R BeoPRES HPHf LERABRLSE18% i hfent to
t he nobi | e10ost adton, by mSnaguad r@sséraocontimels I te -8h@ta service

class, and

the base station assigning timeslots of
the maximum number or the minimum number according
to the service class.

15 According to the above-mentioned invention,
quality for data transmission can be changed
according to a service class.

The above-mentioned second object is also
achieved by a base station in a mobile communication

20 system using a TDD method which includes the base
station and a mobile station, comprising:

means for assigning at least a timeslot
for a next frame in a frame time; and
means for sending information including

25 information of timeslot assignment to the mobile

station by using at least a control mini-slot.

The base station may includes:

means for receiving information including
a desired number of timeslots in the frame time; and

30 means for assigning timeslots of the

desired number from idle timeslots of the next frame.
The base station may includes:
means for receiving information including

a desired number of timeslots in the frame time; and

35 means for, when the number of idle
timeslots in the next frame is smaller than the

desired number of timeslots, assigning timeslots in



The base station may includes: neans for receiving information including a
desired nunber of tineslots in the frane time; and 30 nmeans for assigning
timeslots of the desired nunber fromidle tinmeslots of the next frame. The
base station may includes: neans for receiving information including a
desired nunber of timeslots in the frane tine; and 35 nmeans for, when the
nunber of idle tinmeslots in the next franelds smaller than the desired
nunber of tinmeslots, assigning tineslots in -14- which the nunber of the
timeslots is smaller than the desired nunber of timeslots for the next
frame within Whedel eEhensgmbemdzt The bamesdiadts ohs nagaldemuddsan5 neans

for receiving 'ﬁﬁé’ﬂﬁ'@&h?@d‘ Wn%ﬁ%fatﬁﬁé'srl‘%ﬁé“ﬁg)@rtﬁg hbm&s'ﬂaﬁﬁén the

frame time; and neans fo whe he nunber of idle tinmeslots in e next
frame is Iargeﬁ”%%%hntH§eQ&§99Q&P%%nBEP“9F ‘timeslots, assigning timeslots

in 10 which the nunber oﬁméubéSém§tat$onsdayxxﬁclﬂaesthe desi red nunber
of tinmeslots for the next frane thin _predeterm ned bgunds

. e base
station naygincludes: meafs ¥t , %ﬁeﬁeg VeEst M2 %PHE&Qéiuégngccurs
during data transmestred,mnmhqpum@ timesllotts im tine chirahe rinber afidt he

timeslots is larger than g data
transm ssion wthin predg?%rnlnégrbouhgge%$h qbase stg%lgﬁﬁhay I ncl udes:
20 neans for assingshgtsddm ddielarextt £538W J& okrr9emeshans tihe which the

nunber of the ddsepbat %uhﬁ)e&rreéfefmeamo%snumlgﬁlhgm&h@sa&égdmf or the
data transplssian w thin predetermined. bounds 25 |0 {hehase slatign, the
desired number of timeslots for the next frame
within predetermined bounds.
The base station may includes:
means for, when at least an idle timeslot

15 occurs during data transmission, assigning timeslots
in which the number of the timeslots is larger than
a number of timeslots used for the data transmission
within predetermined bounds.

The base station may includes:

20 means for assigning, during data
transmission, timeslots in which the number of the
timeslots is smaller than a number of timeslots used
for the data transmission within predetermined
bounds.

25 In the base station, the control mini-slot
may include an assignment state of a timeslot,
information for verifying that uplink data is
received, allocated timeslot information for the
next frame.

30 The base station may includes:

means for performing timeslot assignment
according to a service class which is included in a
QoS request which is sent from the mobile station.

According to the above-mentioned invention,

35 a base station applicable to the above-mentioned
slot assignment method can be provided.

The above-mentioned second object is also



may include an assignnent state of a tineslot, information for verifying
that uplink data is received, allocated tineslot information for the next
frame. 30 The base station may includes: neans for perform ng tinmesl ot
assignment according to a service class which is included in a QoS request
which is sent fromthe nobile station. Accordlng to the above-nentioned
invention, 35 a base station applicable tdthe above-nentioned sl ot

assi gnment met hod can be provided. The above-nenti oned second object is al so
-15- achi eved by nobj | e stati n a npbil e, communication systemusing a
TDD net hod whi &R H%ﬂﬂQKﬁﬁ ?h@oﬁﬁ&qe§§ﬂE&?Bn18n& BRI st at i on,

conprising: 5 &ea:nmrfmfatmﬁusyeatemng;g\m@ ahepbage t da@twiencuhi ch i ncl udes
means for assi nim% rane | a frame tine;

f f
and means for*§ W%ﬁ.éﬁ|%u§%kﬁﬁéaﬁﬂ?§$kﬁﬁ%nFt% 1PPnesl ot

assignnent to cbmpnﬂﬂimgstatlon by 10 using at least a control mni-slot;

reans for sending i nfor e gnvbbeh cdRLYIES 3R naAaRL BYsgending @

head packet in data wh I's sent ase station; and neans for
sendi ng i nf or mEtiedi sy Wiaigh Anclisles ieans 493 geed IniRg| ot Weiast i s

notified of bya thehnePIdt OFof B nTxat ff&[ﬁ@r ﬁhna tre-adnfd Stifi¥enkih@n, a nobile
station applicable to t he baée stanggn ca gp vided. 20 BRI EE
DESCRI PTI ON OF™PEE SDRA tg91 ind Qrpq bPB fl ng mhfospation

upmard/domnmardeUﬁmﬂsﬂosmasshgm@dnnnwbuyhéTBBbﬂngKkﬁwionnbg TDD system
ina ConV%ﬂ}ioﬂ%Hng at least a control mini-slot;
means for sending information which
includes a QoS request by sending a head packet in
data which is sent to the base station: and
means for sending information by using at
15 least an assigned timeslot which is notified of by
the control mini-slot.

According to this invention, a mobile
station applicable to the base station can be
provided.

20
BRIEF DESCRIPTION OF THE DRAWINGS
Fig.l is a figure for explaining an

upward/downward timeslot switching boundary (TDD
boundary) in a TDD system in a conventional
25 technique;

Fig.2 shows a timeslot configuration
according to a first embodiment of the present
invention;

Fig.3 shows bit configurations for

30 propagation loss;

Fig.4 shows bit configurations for
interference amount level;

Fig.5 shows a first example of an
operation of timeslot allocation according to the

35 first embodiment of the present invention;

Fig.6 shows a second example of an

operation of timeslot allocation according to the



25 technique; Fig.2 shows a tineslot configuration according to a first
enbodi nent of the present invention; Fig.3 shows bit configurations for 30
propagation |loss; Fig.4 shows bit configurations for interference anount

| evel ; Fig.5 shows a first exanple of an operation of tineslot allocation
according to the 35 first enbodinment of the present invention; Fig.6 shows
a second exanple of an operation of tinmeslot allocation according to the
-16- first enbodi nent of the present invention; Fig.7 shows a plurality of

mobi | e stationsgj8taem®lddiimdn 8YSEefheFigde R @nth$Bnshey an exanple of
timeslot 5 occupation state and interference appunt in a cell A Fig.9is

a flowchart show ng the oper&t{ ofO8f 2h& ! ktut pEnmopiderFtatyons
fl owchart showiintg &4 heellGlopersysoemef the nobile station; Fig.1l1l shows a

configuration of a nobile_statipn_agcqgrding to the first e di nen f the
present invention; Fig.lZgﬁﬁﬁﬁég QBﬁfgéu gﬁ%ﬂ?%feﬁaﬂgigvogg%ﬁﬂﬁ? ﬂg
according t6 thecdupatiembotiateat anfl tihdenfieaxramte | amenhitodn A gzdBlshows
anot her exanplqEQf a tinmeslot configuration; Fig.1l4 shows a tineslot

configuration "20 according to a second embodi ment of the present
invention; Fig.15 shows arfkehplé 8f fadomioha btshawingnidet apghation

according to therSseraN® A 4806 ;

Fig.1l0 is a flowchart showing the

100 operation of the mobile station;

Fig.1l1l shows a configuration of a mobile
station according to the first embodiment of the
present invention;

Fig.1l2 shows a configuration of a base

15 station according to the first embodiment of the
present invention;

Fig.13 shows another example of a timeslot
configuration;

Fig.1l4 shows a timeslot configuration

20 according to a second embodiment of the present
invention;

Fig.15 shows an example of a timeslot
assignment method according to the second embodiment
of the present;

25 Fig.16 is a flowchart showing an operation
of the mobile station according to embodiments of
the present invention;

Fig.17 is a flowchart showing the
operation of the base station according to the

30 second embodiment of the present invention;

Fig.18 shows a configuration of a mobile
station according to embodiments of the present
invention;

Fig.1l9 shows a configuration of a base

35 station according to embodiments of the present
invention;

Fig.20 is a flowchart showing the



of the present; 25 Fig.16 is a flowhart show ng an operation of the nobile
station according to enbodi nents of the present invention; Fig.1l7 is a

fl omchart showi ng the operation of the base station according to the 30
second enbodi nent of the present invention; Fig.18 shows a configuration of
a nobile station according to enbodi nents of the present invention; Fig.19
shows a configuration of a base 35 stationt’ according to enbodi nents of the
present invention; Fig.20 is a flowhart showing the -17- operation of the
base station accordln to t€% Baenbo fl owchart show ng

nt: Fig.2
a channel ass@?ﬁ’éﬁf: EFaEgalqen raclég‘aﬁa&flﬁgttooaSt?hE dt hird

enbodi nent ; Fignﬂaodimanﬁiomchart shomﬁng a channel assignnent nethod for a

class 2 user according top §$b?glggn %gﬁafgegﬁg& hgzgg%!qgnng%g 23 is a

fl omchart showi ng the 10 op I on o ase statron a fourth
enbodi ment ; Fi @o4igsmenit] mehked §ﬁé‘v\nang=1¢a9@sl oltlseas@pgmmhtnq otoa class 1

user when agalI@@éethﬁggpqﬁg§§diﬂgﬁ@ase during data transnlsS|on 15
according to enbodi ments of the present invention; 25 is a flowchart

showi ng tineslot nunber dhishge2whén2afdosthiart e§'{39Wé§§ deGharRelduring
data transni SSi@@sﬂgﬁﬁdfedimgnéﬂubﬂefBQUl’at lk1yozgli eAE eldditlimesest

I nvention giis flé¥mﬁﬁrt sho@&g;f{&;n Eghqtion of the base
station accordl?fgb gleﬂacrs[ Pt ehBBdPRERE: ’

Fig.23 is a flowchart showing the

10 operation of the base station according to a fourth
embodiment;

Fig.24 is a flowchart showing timeslot
assignment for a class 1 user when available
resources increase during data transmission

15 according to embodiments of the present invention;

Fig.25 is a flowchart showing timeslot
number change when available resources decrease
during data transmission according to the fourth
embodiment of the present invention;

20 Fig.26 is a flowchart showing the
operation of the base station according to a fifth
embodiment;

Fig.27 is a flowchart showing timeslot
assignment for a class 1 user according to the fifth

25 embodiment;

Fig.28 is a flowchart showing the
operation of the base station according to a sixth
embodiment:;

Fig.29 1is a flowchart showing timeslot

30 number change when available resources decrease
during data transmission according to the sixth
embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
35 [First Embodiment]
In the following, an embodiment of the

present invention corresponding to the first object



Fig.27 is a flowhart showing tinmeslot assignnent for a class 1 user
according to the fifth 25 enbodinent; Fig.28 is a flowhart show ng the
operation of the base station according to a sixth enbodinent; Fig.29 is a
flowchart show ng tinmeslot 30 nunber change when avail abl e resources
decrease during data transm ssion accordipg_to the sixth enbodinent.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 35 [First Enbodinment] In
the foll ow ng, an enbodi nent of the present invention corresponding to the

first object -1fr1Wibhé BesdesWddedsag fibktSlenymPdhée®Rpt. The present
I nvention correspondi ng t% the first ob%ect,rs applicable to TDVA and CDVA
for an access nethod and P& FRTTabI LRVERFAS P FERFPORAANG digpltdhe

met hod. 1 n the ffiotd bwbbgecan ientmsh heosble tohapaseand TDOMA/ EBR wid | be
described with _referen to figures. interference FL,g.2 sho a tineslot
configuration %ﬁ%%ﬁﬁiWé%P8%tﬁ§ﬁﬂ%§taER%689 (%ﬂ #ﬁ% BPgsgﬁP:ﬁ?r a

i nvention. A cdupkeximedheidded Imtbhér inkdoanrichdg hean fembodimeditviided i nto

timeslots. As ip.a dqgﬁ&' [ o, . 1& . igure, a collision
control field ( 1 é?% ggde _f%négéHg¥?%egﬁo§%%bfiﬁkﬁdg%%ﬁink carrier. The
col li sion contgf¢rengelsorFixresies Lotergenende¢B) bits 14, interference

level (Itf) bits 15, receirvg/.nosHeeel ¥etiReN1dd tsontbguapeibarti al echo
bits 17. In an uplin ,%in%slﬁﬁﬁbggi ogagatLon | oss (tﬁé bgts 21 and
Cermai ning | nf GAGET SANGN R ¥5F RSt GdERSt BXERE ™0 head of
t he upl i nkldnf drme¢nbhooni t A2Fafheerr egaddiviigledfintat £ oamesi andintiee (W
represents the g upbes s0h ;LA 119 HeEERIAG Y AMESs OOnbAR in a
downlink timeslot 18 in the figure, a collision
control field (E) 13 is added to each timeslot of
the downlink carrier. The collision control field
15 13 includes Idle/Busy (I/B) bits 14, interference
level (Itf) bits 15, receive/non-receive (R/N) bits
16, and partial echo bits 17. In an uplink timeslot
20, propagation loss (Lp) bits 21 and remaining
information unit number (W) bits 22 are added to the
20 head of the uplink information unit 23. The
remaining information unit number (W) represents the
number of remaining necessary frames on the
precondition that one timeslot is used in one frame.
When a plurality of timeslots are used
25 simultaneously in one frame, the remaining
information timeslot number W is added to each
timeslot.
Each of the propagation loss (Lp) bits 21
and the interference level (Itf) bits 15 includes n
30 bits such that enough accuracy 1is ensured.
To take an example of the propagation loss
(Lp)., assuming that range attenuation in a cell of
l-km radius adheres to fourth-power law, a dynamic
range of the propagation loss is 106dB which is from
35 -13dB to 93db in consideration of shadowing of 6.5dB
standard deviation. Therefore, the propagation loss
can be formed as 7 bits which can represent 128



precondition that one tinmeslot is used in one frame. Wen a plurality of
tinmeslots are used 25 sinultaneously in one frane, the remaining

information tinmeslot nunber Wis added to each tinmes |lot. Each of the
propagation loss (Lp) bits 21 and the interference level (lItf) bits 15
includes n 30 bits such that enough accuraey is ensured. To take an exanple
of the propagation loss (Lp), assum ng that range attenuation in a cell of
1-km radi us adheres to fourth-power |law, a dynam c range of the propagation
| oss is 106dB wiigdses hsomhdbvnr 180BF1g.83db in consideration of shadow ng
of 6.5dB standard devi atiyQn.. T (o] ropagation.lgss ¢ e formed
as 7 bits which can repreggﬂffﬁ.g£§ aé§5§E%§ SIH&% $ﬁ$gpé.§9Y£§'f FPthe
interference amhen eag¢dl off fmobirjhensathoofs nolidrsmsiasions pdwamsni ssi on
power 0. 1W (2GHBH) (4pladt NS thBPSkfle Is1ddepbedial 1Rddisgndrol.

adj acent cells which i's nearest to an _interference neasuring base station,
it is considerddehahdt RE @t AFR EnceLLey @higdr ohesnearsst tehiam is 39

dBm Ther ef or e, i { berEBrenicRy eisesheyaly vhisle Ghdeohor edily 8 bits which
represent 256 10 cl agses .as shomghin,Fi .4, Next ggth ds for cal cul ating
I

the propagati diPPBLeeEShIdat ERPaliiG HiRF SRt er L8VETc PCFRMRF MOTSHI| be
descri bed. Asswhight hat 39 tdBmsm Theorfpaser d bt édBrredfcea bagelst ati on

and a transii ssjpn power, PHo (gB,0f BiEADILe S of LgnaaLs knayg Lo the

base station an nmobi I'e”’s i In"a I'on, ~assum ng
propagat i oh0l osskasaesugisi rhewrl 1lohAbi-#k are the same. 20 The nobile

statiop cal cul ates the pmggggghﬁ@ﬁhbggsf@%aghfg@m@tiﬁgaﬂﬂyrnna.1 by using
areceive pmmnp;?gaggaP (ﬁlgggyﬂghéggl%%Eéﬂhating the interference
level Itf will be described.
Assuming that a transmission power Pbt

15 (dBm) of a base station and a transmission power Pmt
(dBm) of a mobile station are known to the base
station and the mobile station. In addition,
assuming that propagation losses of uplink and
downlink are the same.

20 The mobile station calculates the
propagation loss Lp as shown in a formula 1 by using
a receive power Pmr (dBm) of a synchronization
signal and the like.

Lp(dB) = Pbt(dBm) - Pmr(dBm) (formula 1)

25 The mobile station informs the base
station of the remaining information unit length W
and the propagation loss Lp by sending the uplink
timeslot. The base station informs the mobile
station of the interference level of an idle

30 timeslot of a next frame by using the collision
control field in the downlink timeslot. As for the
idle timeslot of the next frame, there are two cases
that the remaining information unit number W of the
current timeslot is 0 or the current timeslot is

35 idle. The interference level for each case 1is
calculated as follows.

(1) For the case where the current



signal and the like. Lp(dB) = Pbt(dBm) - Pnr(dBm (fornula 1) 25 The nobile
station inforns the base station of the remaining information unit length W
and the propagation loss Lp by sending the uplink tinmeslot. The base
station inforns the nobile station of the interference |level of an idle 30
timesl ot of a next frame by using the col LhglLon control field in the
downlink tinmeslot. As for the idle tinmeslot of the next frame, there are
two cases that the remaining information unit nunber Wof the current

timeslot is O arirdeledr ientdlidestos iat3%rieHencdNrevalerkerpnes teyel for
each case is al cul ed as &g%%qﬂg. %1% Far the case mfere the current -20-
timeslot is idl r?%@ Yneer it ce'¥ eVBI OIS STEIAR e Vet r 18t PP A%t the
interference | evel is obt za'Qr)ed‘or( 2hdéocatbewhase Wies eréheingmm ni ng

i nformation uni e nt t| . ot t he se station
reasures a recé‘la.‘vf;()%%{érl %LH:B ‘Pnhggnce gg%ﬁléesec%“fﬁ??g t}«g‘@‘@q\?e% the
propagat|0n5lo§sl#h¢rbnﬁeh§tﬁﬂmdmameasucﬂs teheredsaisee spawean Pdat cul ates a

desired wave pQuRimf. (d§ﬁhce0ft&é1eo£p£>l L%a%tl%l %e@&@ssen@s the packet by
the 10 following fornmula 2. Therefore, the interference |evel Itf can be

obtai ned by suBioRIJAGiens 1oRs He FEEB| (e arhilmrsEyting f di®wi ng

formula 3. C (dRPe -sEatlb@LBraalchpataB) a( Bersndent Zf)avétf)oweEblC -(dBdformul a
nobi | e._station c

3) 15 As d ed | : h t
t?ansm ss: gn giﬂc u‘ft}é?e@g%’ﬁé'e r{sarif]e%nv\ggécgowdé t-th“? héegggi §Ya?“ra‘6% and
predi cts re¢ei IA®wdhgedormuwla 2i nefhereffore t rémsnisteofemenese ng t he

I e B e A
receive level Pbr by the following formula 3.
C (dBm) = Pmt (dBm) - Lp (dB) (formula 2)
Itf = Pbr - C (formula 3)

15 As is described later, the mobile station
which requested data transmission calculates the
desired wave power C at the base station and
predicts receive CIR of each idle timeslot for
transmission by using the interference level Itf of

20 an idle timeslot which is sent from the base station.
The mobile station selects an idle timeslot which
has an appropriate interference level such that the
predicted CIR becomes the smallest in which the
predicted CIR satisfies a required CIR.

25 The required CIR is a CIR which satisfies
communication quality for providing a service and is
decided according to the communication quality
necessary for a providing service and application.

As the CIR becomes larger than the required CIR, the

30 probability of quality deterioration becomes smaller.
However, when a mobile station using large desired
wave power occupies a timeslot having small
interference, a mobile station using small desired
wave power tends to use a timeslot having large

35 interference. Therefore, the probability of receive
failure becomes high. Thus, in the present
invention, the appropriate idle timeslot is selected



has an appropriate interference |evel such that the predicted CIR becones
the smallest in which the predicted CIR satisfies a required CIR 25 The
required CIRis a CIR which satisfies comunication quality for providing a
service and is decided according to the comrunication quality necessary
for a providing service and application. the CIR becones | arger than the
required CIR, the 30 probability of qualify-deterioration becones smaller.
However, when a nobile station using |arge desired wave power occupies a

timesl ot havin I Lnterf bi tation. using,snall ired
wave power ten éﬁgg-%%%kakﬁfngg oﬁﬁﬂa@Pﬁg Fggéé i%ReV#%ggngge'éﬁﬁefore,
the probabilitpadfigsetesvéhef aidqriecre@cohBs hi gh. Thus, in the present

i nvention, the appropriatgibgL%1gﬁgsépgrgsf§@dyg§xuﬁg&% %P%Q that the CIR

beconmes smallest in which the CIR satisfies the require Figs.5 and 6
are figures whtdRhERF BfaRfPedicionperhit fédAS IOt i 1eSL8RMERS gnnent 5
accordi ng t® theddréingmeeditntt Ofst hempbasaRint idwerhéOprelsant fir st

I h iin Fig. 5 th bi | 4 ti f . the b tation,
cceupat i on st atdy HHTRr or 75 et ERbUAEANBe (AL ke Bt Yode Tt
begi nni ng fronmmdiel e netetidh trersivesi ofiroequdst .bdoe skatplos, in the
figure, a nnbyéaﬁﬁéiiBH %EQ@QSs§ﬁ?Biﬁ%%%?g%§&§%(ghéggggsgf at the tine

of a tineslot ] I ame and e station receives, fromthe
base station, tdamepbetsnodt snes Grame npegiandmee runtbef sAmene®fl5 franme

which is fiem ttheaddeskobnd rdfqidet f rapBrle@mpad | "B8! fhe3 rlgurd I age 2.
Then, the nobile station selects a tineslot 5 and starts transSm ssion from

the tinmeslot 5™¥Pihe FEgREoR las(ifhh FRRLF &xdARSMLRSHAN FeEUESE t he
met hod i n whi clata tiwdi temet atfi an 2imeéetotvas iocaiphtamd st abad anke

Interference aM%ﬁEfe station receives, from the base station,

occupation states and interference amounts for one

15 frame which is from the timeslot 4 of the frame 1 to
a timeslot 3 of a frame 2. Then, the mobile station
selects a timeslot 5 and starts transmission from
the timeslot 5 of the frame 2. As the first example
shown in Fig.5, the method in which a mobile station

20 receives occupation states and interference amounts
of timeslots of a length from the time of the
transmission request is applicable to a mobile
station having low transmission frequency or to a
mobile station which does not have exacting delay

25 requirement.

In a second example shown in Fig.6, the
mobile station receives and stores occupation states
and interference amounts of timeslots from the base
station, and reads the occupation states and

30 interference amounts of timeslots for one frame
backward in the time when transmission is requested.
For example, in the figure, the mobile station 1
(M1) sends a transmission request at the timeslot 4
of the frame 2 and starts transmission from the

35 timeslot 5 of the frame 2 after selecting the
timeslot 5 on the basis of the occupation states and

interference amounts of timeslots of one frame which



1.

of tinmeslots of a length fromthe tinme of the transm ssion request is
applicable to a nobile station having |low transm ssion frequency or to a
nobi | e station which does not have exacting delay 25 requirenent. In a
second exanple shown in Fig.6, the nopbile station receives and stores
occupation states and interference anountg,of tinmeslots fromthe base
station, and reads the occupation states and 30 interference anounts of
timeslots for one frame backward in the tine when transmission is

requested. Forexasmbeedin e fddused éﬂ&mgll@ |16 .Séglswea%le("{!a sends a
transm ssi on rsgﬁfgﬁ at the thgflpt 4 of the franme 2 and starts
transm ssion f e sE5Atiens RAVENrnigR LrARSTLSTIRR SEPEMENRY t9E
timesl ot 5 on tehendwesis etathemdranphhdosxatatiey atwlay nteghereih@nount s
of tinmeslots of one frane mhighs%zz- are '

on

tored.. _The.second ex le is
applicable to a nobile stad %W%gahPSHrFiﬁ%ﬁﬁ%gi%ﬂg%igqﬁgaﬁ}?ﬁs a
nmobi | e st at$on ima nge xadamgwiteny. r efugsefdntand-i @B 7sBhewana plurality of
mobi | e StatiOn%xéhﬁﬂeaoﬁeE@ﬂf§l§ﬂ55§8hggkﬂ%n5%ﬁ%%k@Baﬁaow‘”‘ exanpl e of
er

timesl ot occupation states and interf nce amounts in a cell A In the
fol l owi ng, theMRFEEFBRACEF AMART Dt 1B efeEeldn faccokdi ARet SolHOWENRG st

enbodi ment Wi | Itthe sigseaithesh Wi heiésrgaceetectibli 6cdradg & aeS. In
19,5, hen (e oDt endbabhdhed B bacda ISP £y ALEQL R L), sen
nobi | e statdon Flidd/51) BaceidBesartdie5 15 occupation states (1/B) and the
oty enerce MRS {1k Pl LTk AUk Lkl ket p o,
mobi | e stationand N1 peedile takthoredel 20 Regid t FBABAMISISGPT n t he
requests at the time of the timeslot 4 of the frame
1, the mobila station 1 (MSl) receives the
15 occupation states (I/B) and the interference amounts
(Itf) of uplink timeslots by downlink timeslots from
the timeslot 4 of the frame 1 to the timeslots 3 of
the frame 2. Then, the mobile station 1 (MS1)
predicts each receive CIR of transmission in the
20 case that each idle timeslot is used. As an example,
the occupation states and interference amounts of 10
timeslots for one frame are shown in Figs.B8A and 8B.
Therefore, interference levels of idle timeslots 2,
5, 6, 7, 8 and 10 are shown in Fig.8B. As shown in
25 Figs.7 and 5, since the mobile station 1 (MS1l) is
close to the base station, the mobile station 1
(MS1) selects a timeslot 5 which has a high
interference level. The mobile station 2 (MS2)
selects a timeslot 7 which has a low interference
30 level since it is far from the base station.
Each of the mobile stations 1 and 2
performs transmission by using a selected timeslot.
When transmission succeeds, remaining information is
sent by a timeslot of the same number in the next
35 frame. If transmission fails, transmission is
restarted, for example, after a random time. 1In

addition, when transmission by a mobile station



20 case that each idle tineslot is used. As an exanple, the occupation
states and interference anounts of 10 tineslots for one frane are shown in
Figs. BA and 8B. Therefore, interference levels of idle tinmeslots 2, 5, 6,
7, 8 and 10 are shown in Fig.8B. As shown in 25 Figs.7 and 5, since the
nobile station 1 (M5l) is close to the base station, the nobile station 1
(MB1l) selects a tinmeslot 5 which has a hlg% |nterference | evel . The nobil e
station 2 (M52) selects atinmeslot 7 which has a low interference 30 |evel
since it is far fron1é E se statl Each bile stations 1 and 2

S| qé 2 Raftthet
performs transfiSsion Png 25 S & Wt b0 ¢ FREGLSS eRCEPRASATS on
succeeds, renaBMaﬁpsr&mdnﬂheonmterfﬂmmnby ambumes aif oiplbeksanme nunber in

the next 35 fralfiedfot CaRRR SR TR pbr BRRANSION | Ges]GRLar L ed, Tor

exanpl e, after a randomtimne. ransmssmn y a nmobile
station -23- succeeds, th€l§a§elﬁaﬁlfb¥\0‘ﬁgbéﬁés Stﬂmuacg:u‘plaeu opersttitem and

the interfesence amuINGasef stRltinl . tifRsl phseand sonss +Bemy by sdouwnd i nk
timeslots. Fig.9 is a flowhart showing the operation 5 of the base

station. The b®FORAIRRTHAN LSSy &P t BrBpRGED &f IJG%%OE‘Ba’a'ﬁEPna number of

informati on uRintis VW r opoihehedhidiei B¢ astanion aachrddmesintsiiot sltrep 1.
The base statio chefks

et her_. each upli nk nesl.ot..is idle,in e
When it is idl 5 e 10 Se °&° et|o1ha Qolguf;g?cb(ﬁe “fl'hetfel??]érgﬂgg asl]e]T f this
timeslot in stepmesMbnist iiddendin istep 2he Wase ist ats omdd:laecltsha/\het her

the tinmeslpg Sﬁﬂﬂﬁav§€ E?%h ﬂ@%gﬁgeé L oiftedi® 7 180ch e

|nfornat|on units In step en the tineslot sends the 1 ast
packet, the basté-“SQ%l%@Bnlﬁe§§l%Pes3 1 hemil%ﬁeilﬁelsl @Rl Fplejntbeepase Then,

the interferengadeveh cthklsS mmﬁteﬂebxm@m&b@w@emgt tpeed dof mul a 3
since the desi%%%ﬁgge(Lﬁg C(ﬁtﬁgmagg Ekeo i%:terrg)alnlng information
units W = 0) in step 4. When the timeslot sends the
15 last packet, the base station measures the receive
level Pbr in stép 5. Then, the interference level
Itf is calculated by the above-mentioned formula 3
since the desired wave level C of the mobile station
is obtained from the propagation loss Lp in step 6.
20 After the step 3 and the step 6, the base
station notifies the mobile station of the
interference amount in a downlink timeslot in which
"Idle” is indicated by the I/B bits for the timeslot
in steps 7 and 8. When the number of the remaining
25 information units W is larger than 1 in step 4,
“"Busy" is indicated by the I/B bits for the timeslot
in steps 9 and 10.
Fig.1l0 is a flowchart showing the
operation of the mobile station. The mobile station
30 which requested transmission calculates the
propagation loss Lp by the formula 1 after receiving
a synchronizing signal and the like from the base
station in step 21 and step 22. Next, the mobile
station receives occupation states and interference
35 amount levels of timeslots sent from the base
station in step 23. Then, the mobile station
calculates each desired wave power from the



I's obtained fromthe propagation loss Lp in step 6. 20 After the step 3 and
the step 6, the base station notifies the nobile station of the

interference amount in a downlink tinmeslot in which "ldle" is indicated by
the I/B bits for the tinmeslot in steps 7 and 8. Wen the nunber of the
remaining 25 information units Wis larger_than 1 in step 4, "Busy" is

I ndi cated by the I/B bits for the timesl ot24in steps 9 and 10. Fig.10 is a
flowmchart showing the operation of the nobile station. The nobile station

30 which requested transm ssion cal cul ates t pr.o ation loss Lp by the
fornula 1 aftePrroé)c?eq(i‘/?Jn%n i%%ﬁqﬂ&ﬂﬁhﬁps%naﬁ 3’??1 1PtRe BB t he base

station in stepezkiarnsl GIRPoZ2 tridmdmid hironvlhnl ¢hestais@®nthateeweh

occupati on st at; and. | er.en | gyel s [ | ots.sent from
t he base stat :E’-(;ﬁﬁ-el n”t%rb%%fé% J‘%hglﬁs,é(fh%@rrgg?gpe%\ét’at ibgefnx{tg%éﬁl BeP T ch
desired wave p&watifomnsehects4anprigphkeatinaslogs whidm kaepans4, and

predicts eagh ap@acjyes S8 ohteiatylnes OflebB1! Badiashd fagngach 11 e
tinmeslot is usedin step 25. Next, the nobile_ _station selects an idle
ti mesl ot whi chPR&SIGEEdappRopeECOMES ntlef EPehdesitert GerAlthan that

predi ]g:_t ed CR Qﬁ@omc?%@téaablmstsagm@rpﬂdgthﬁae@m_tﬁed he1rr edi gtreg Cl RI .
satisfies a require in,_step...26. en, the ile station sends uplin
i nf or mati on by%t%h‘e g@r‘%’éteahﬁ H&Q%‘[e V\flg?gif)ﬂesfélm% d&%aﬁ(on | oss Lp and
t he nunber of iimfformmedtbon by ttheVssledted thametsdp t2Avhélext thiehe nobil e

station c ks N§MI.SSi cegds i 2 .ransm ssi on
succeeds,hﬁﬁe gﬁﬁﬁ%?é%%éﬁo%gggﬁé' §§%§e?ﬁgrnP&gggﬁéfrgﬂgggﬁﬁégfh ormati on
in 15 step 29, Wd s\Hénishadded imenat @Png7i- nf defed ofhe BeRdd enext

i nformation by s4HtioR Eh8BRsOWHAItHIE tBaHBmMARERIN fudbEelextinf rsid i N
step 30. Vhen 28. When transmission succeeds, the mobile station
checks whether there is remaining information in

15 step 29, and when there is remaining information,
sends next information by using a timeslot of the
same number of the next frame in step 30. When
transmission fails in step 28, transmission is
restarted after a random time in step 31.

20 Fig.1ll shows a configuration of a mobile
station according to the first embodiment of the
present invention. The mobile station includes an
encoder 71, a send control circuit 72,

a modulator 73, a logical operation circuit 74, a

25 propagation loss calculation circuit 75, a decoder

76, a signal separator 77 and a demodulator 78.
Fig.l1l2 shows a configuration of a base

station according to the first embodiment of the

present invention. The base station includes a

30 demodulator 81, a signal separator 82, a decoder 83,
a interference measuring calculation circuit 84, an
informing control circuit 85, a logical operation
circuit 86, a demodulator 87, a signal multiplexing
circuit 88 and an encoder 89.

35 In this embodiment, the operation of the
mobile station and the base station in the case that

an uplink message is sent will be described in the



transm ssion fails in step 28, transmssion is restarted after a random
time in step 31. 20 Fig.11 shows a configuration of a nobile station
according to the first enbodi nent of the present invention. The nobile
station includes an encoder 71, a send control circuit 72, a nodulator 73,
a logical operation circuit 74, a 25 propagation |loss calculation circuit
75, a decoder 76, a signal separator 77 add-a denodul ator 78. Fig.12 shows
a configuration of a base station according to the first enbodi ment of the
present invention.. The base station includes a 30 denodul ator 81, a signal
separator 82, &Yec®¥EP983, a interference measuring cal cul ation circuit
84, an infornlng controlW@annﬁneEﬁbbaléogk@ﬁianxneéd@ntocb@ﬁdta£6, a

denodul at or ﬁ%ﬁﬁgnag ggg@ CS&%EUIH §§¥ﬁﬂg a0 Fgﬁgq§;889. 35 In

this enbodlnent e operatlon le’s 1 'on and e station
in the case tha:ter%mrtugl emrome%@ecrtlgemequlr@ oresthebap liimk he - 25-

fol| owing. yhemddieagBbicke shakdfo neetiicho Yo i 1ne! haksapssage, the

encoder 71 shown in g performs error correction encoding on the uplink
5 message for DRIt el ?ﬁeﬁhqfﬁ?Qﬁﬂ¢ﬂRtﬁ€§s£@§QQ%t|ﬁ%u§nﬂnwé%qﬁa%@ﬁd
control circuitbe/th@ndreaishd tfirayd . betng Lbanwdl t@brérbﬁohoallci@umemtlon
circuit 74 perfor predet e q} ned, prqcess t% obt ai artial echo data
(PE) 17 (shovvn q%'ﬂ(};@mﬁ) as&?ﬁifs %“Je&?aaé’ﬁ%ge P pat t© n%?aénblplars tekfibnce of
the uplink ness#ye, dakd i(MEt L hesipawhi din eFt:JmZzl)atma:ntast he send control
bownl 1 ka0 Wt GRS £ 7ty pat FEhRESR 4F £, W 40T, T,
t he propagati oMe9%39ecalPd ANH-¢i tRAi Parsiiad ik @%éapﬁm&ﬂﬁﬁh©n | 0ss
send control circuit 72, and the send control
circuit 72 stores the partial echo data.
Downlink data which is demodulated in the
15 demodulator 78 is input into the propagation loss
calculation circuit 75 in which the propagation loss
is calculated which is input into the send control
circuit 72. Then, the signal separation circuit 77
separates the collision control field (E) 13, which
20 is an informing signal part shown in Fig.2, and
input the collision control field (E) 13 into the
send control circuit 72. The send control circuit
72 selects a timeslot from timeslots having "I" as
the I/B information according to the interference
25 amount level and the propagation loss. Then,
transmission is started from a head burst with
timing of the selected timeslot.
The base station receives this burst
signal. Then, via the demodulator 81 and the signal
30 separator 82, a part of the number of the burst W
which is included in the head burst is input into
the informing control circuit 85. In addition, a
part of the propagation loss Lp is input into the
interference measuring calculation circuit 84. The
35 interference measuring calculation circuit 84
measures interference of an idle timeslot and

calculates interference of a timeslot which has 0 as



is calculated which is input into the send control circuit 72. Then, the
signal separation circuit 77 separates the collision control field (E) 13,
which 20 is an inform ng signal part shown in Fig.2, and input the
collision control field (E) 13 into the send control circuit 72. The send
control circuit 72 selects a tineslot fromtineslots having "I" as the |/B
informati on according to the interference anount | evel and the
propagation |l oss. Then, transmission is started froma head burst with

timng of the C I Othe T t 2 ves t.hi s .burst
signal. Then, \ﬂfét%‘gﬂagm ul at oer %%“Q%ggpﬁlg%sdg%rﬁgﬁ%%szlf)lal?ea obry82, a part
of the nunber diSimg BECSLVAMGIROWEE RRAd el Propagakéed Bwsst. i sThaput

into the inforyd fgreerknde Cidwait188. 16N waddit i 08, mBashdlg Yrthe
propagation loss Lp is.input into the interference nmeasuring cal cul ation

circuit 84. ThEBECRARELIelehcRRbLsERFRg t88 ARERFBARS FORYTBY  neasur es

interference ofcancudkestsi.nesl ot and calculates interference of a tineslot
fecel ving powsr and the pisbaghtiBH Fosb b i SFFOREROE T dURAETTRSTS |
which is nmeasuretcor cogiregtatend asdi hpet liike ameup hiiokmiimg comwd T boOn S
the 11 ke on upl "ok Lo Broatl o Lot he bSsd i ot on P raaRqansadr e Erbhy =
information ist§npRPUENERthe gl edicape Rt EPRcGLECRE tarkp 1@NRar ti al
echo data 1§ Wy£htigigereiAt®dcdy1 2 RheedSS s SPeRe 2atbRatb el fprs®dsin the
| ogi cal opgratigg circuit 74 isfingué i,ntq.the infog 'n% Co qu{ circuit
85. In additior®2BPrdF é&ﬁﬁﬂq%ﬁl?g Ber f-Or 4e93G ELQ G 83 and
notifies the i fbroung ddntirolinput into the informing control
circuit 85.
In addition, error detection is performed
15 in the decoder 83 and notifies the informing control
circuit 85 whether the signal is received or not.
The informing control circuit 85 sets I/B bits to
successive timeslots according to W. The
receive/non-receive (R/N) bits 16 are set according
20 to whether the signal is received or not. The
notification signal (I/B bits 14, interference level
15, R/N bits 16, partial echo data 17) is sent via
the signal multiplexing circuit 88 and the
demodulator 87.
25 In the mobile station, the notification
signal is input into the send control circuit 72 via
the demodulator 78 and the signal separator 77. 1In
the send control circuit 72, when the R/N
information 16 which is input from the signal
30 separator 77 indicates signal receive "R", the
partial echo data is compared with data stored in
the logical operation circuit 74 before transmission.
When they are the same, it is judged that sending
data is received correctly, and a next burst is sent.
35 When the R/N information 17 indicates
"non-receive” or when the partial echo data and the

stored data are not the same, the mobile station is



circuit 85 whether the signal is received or not. The inform ng control
circuit 85 sets I/B bits to successive tineslots according to W The
receive/non-receive (R/'N) bits 16 are set according 20 to whether the signa
is received or not. The notification signal (I/B bits 14, interference

|l evel 15, R/'N bits 16, partial echo data 17) is sent via the signal

mul tiplexing circuit 88 and the denodul at@’-87. 25 In the nobile station,
the notification signal is input into the send control circuit 72 via the
denodul ator 78 and th i gnal separator 77. gﬁr}o t he_send control circuit 72,
when the RIN IGHERFEE: 56 Fo Wt hngssitﬁ%&t MR BPgARE 3 F IPpaFBBor 77
i ndi cat es si gndlea@ceuret"'.R' ,Thdhanobaiti altaddlom ded st asteoreardichgv t h dat a
stored in the |l ogical ,o ' L Loyt . f r 1 $$1.0 t hey
are the sane, iaf@tllésj?j 3d§§5—1@ ng?t%g%d?%glz‘ﬁlae?ga%eelr cgﬁég‘d%§8r ;}e{cl? Y%J,e'ggnd a
next burst is sdrdicateghdn adroriingnter ddie dmterfedeogeeqmourh-recei ve"

or when thegparid@biegha A hhgrishongssdata are not the sane, the
nobile station is -27- changed to a waiting state for sending data fromthe

head burst. The nobile st&S oiQ¥Rt 4Pt §igedd nginEPFBRAtAOPaddOMSRE e or
i mredi atel y whesbiheshboB RidrscréNAEgatas canaaprebmgol @dblted i f er ence

anount 5 level and fhe pro atjon.|loss. shown in_Fig.13, .information in
the collision ﬁ%‘ﬁﬁ‘%%ﬁ fAitel ar?he 88%58&?&[%@%%&0% 2084 HRK t he tail
end pf a franE'ﬁnandmwBHydq.trtmwhhisiapsdJ13insecahe,m@bﬁd&:the nobi l e 10
station reggl yeétépfoﬁmxje'c%]i goﬂﬁé%ofl'flgﬂsgor{ ”é&’ﬁ?g[ﬂo%i%g]&’ once per a

frame, there is a nerit that battery I|i econes nger. On the other
hand, since thenHBFMRE IOMatADLY WARER PEFuSStErIR@AnsENESCoAS ed®RTLb wai t

until the end ofnatf bartaopesiféhBe@omes longer. On the other hand,
since the mobile station which requests transmission
needs to wait until the end of a frame comes, there
15 is a demerit that delay may occur.

As mentioned above, according to the
present invention corresponding to the first object,
the base station notifies the mobile station of the
occupation states and the interference amounts of

20 idle timeslots. Then, the mobile station predicts
each receive CIR for transmission in the case that
each idle timeslot is used, and selects and sends a
timeslot having an appropriate interference such
that the predicted CIR is smallest on condition that

25 the predicted CIR satisfies the required CIR.
Accordingly, the success rate of transmission is
increased for the mobile station. 1In addition, when
a plurality of mobile stations try to send data in a
cell simultaneously, they select different timeslots

30 according to propagation loss. Thus, collision rate
decreases. Therefore, according to the present
invention, a wireless packet transmission method
which provides low delay and high throughput can be
provided.

35 In the following, embodiments
corresponding to the second object of the present
invention will be described with reference to



15 is a denerit that delay may occur. As nentioned above, according to the
present invention corresponding to the first object, the base station
notifies the nobile station of the occupation states and the interference
amounts of 20 idle timeslots. Then, the nobile station predicts each
receive CIR for transmssion in the case [2@{ each idle tineslot is used,
and selects and sends a tineslot having afi"appropriate interference such
that the predicted CIRis smallest on condition that 25 the predicted CIR

satisfies the r | c osteigel ; o a f I.SSi on
is increased ngr%%%(g ?mblﬁl?ellstat |%nQHF§d§3§ﬁ?%n§g@g%% k’gt& u#%‘lq??w) f°
mobi | e st ati on¥ #GSt t 008EAdNER L F neachcembosiingrntinedddl pe tdreycrébect.

different tinesiHys, 30adnCenBioitinéh I PPaYabodRusind@Usn GRltdsSi on rate
decreases. Therefore, according to the present .invention, a wreless packet

transnissi on nethod whi chRpPoASfE Y onheddfeRtd Hikfh PAFdGghput can be
provi ded. 3% | pgdieatDbhoviENghee ik aROt $nveartiesd sk ngsbondia s econd

i gur es. | Fol | oty BHEBAMERS Corlst 1w EnSPBAAAHRY. | FFPof. CB0Si nes of
each em_)odi rrentemldddilbenuesa_r imedthod Thenwh;éatbh aerﬁimhs_rbcmt sl asts glesdr i bed
ek o cors SIS TR ot E0SLe) S RASE leBhr iSO
enbodi nent, a FEGHOEL ¢ nShAteh &t tiestdei 8faPsidifdd tHynamdssijual ity of
service) reguescAssPafEBy tam tiiaféhbodtiakatdl dNeidgme 8fi gpraket
transm ssion 10 acce Ean e. In this e l8di nhgl iviqg g higher ~priority to
after-nentloneﬁﬁﬂ%ﬁg ¥ %QeF§EQﬁnﬂ?? PSHEF %%e&s LGS er §4Ad ideyr aded i n
hi gher priorityomheme cohgsest ionseEcsir §s degraded in higher priority
-~ when congestion occurs.
In a fourth embodiment, a method is
15 described in which the number of timeslots is
changed according to a service class and the QoS
request when the number of available timeslots
decreases or increases during packet transmission.
In addition, in the case that timeslots need to be
20 deleted when the number of available timeslots is
decreased, the quality for class 2 users is degraded
in higher priority
In a £fifth embodiment, a method in which
timeslots are assigned according to a QoS request in
25 consideration of a traffic state at the time of
packet transmission acceptance. The difference
between the third embodiment and the f£ifth
embodiment is as follows. In the third embodiment,
quality for the class 2 users is degraded in higher
30 priority when congestion occurs at the time of
acceptance. On the other hand, in the f£ifth
embodiment, excess timeslots which are assigned in
excess of a minimum timeslot number or a desired
timeslot number are deleted in higher priority.
35 In a sixth embodiment, a method is
described in which the number of timeslots is

changed according to a service class and the QoS



In a fourth enmbodi ment, a nethod is 15 described in which the nunber of
tinmeslots is changed according to a service class and the QS request when
t he nunber of available tineslots decreases or increases during packet
transmission. In addition, in the case that tineslots need to be 20 del eted
when the nunber of available tinmeslots is_.decreased, the quality for class
2 users is degraded in higher priority In"a fifth enbodinment, a nethod in
which tineslots are assigned according to a QS request in 25

consi der al i on ofe@uLER! Lifers @l AbmbBS Hemaiply PAGKS! ks ssi on

acceptance. The erence between the third enbodi nent and the fifth
enbodi ment i s &L¢BERERS. ATh AMereaFrs avBddiherrckefuiriansigsioe-cl ass 2

users is degradetk i aikireieindd petREbhY tHCF AONELSEMBB AR Mat BRet i NE
of acceptance. i he ?} er hand, in the fifth epbodinment, excess

On
tineslots which HFERAEE ¢t Rc8Ss IO 1WA ni ntth FRRedM tRunber or a
desired tipeslatibodimentar equel tedoifn cliagher2 piserst s dedradedi xhh

i en 2 A e e e T

changed accordi a“servic
nunber of availtabhieshilsssiats Oectbasesh@r iandasés dve rygixpEcket

transm ssion. éﬁ?oﬁﬁ%@%ﬁﬂ“&k%ﬁ%geﬁﬁmh@iJéﬁf ieﬂbgggma,sfgmgahe sixth
enbodiment is as follows. In the fourth 5 enbodinment, quality of class 2
users is degrad®@YPRA i FHEHLPRT oF L1P SN TCBIRRS t PBn2od@Fis e
transnissi @n. QpihBe1etthefunved, ats e eded hin efbgBk Fepini XCEeg Swhb eS| ot s
which are assigned b %pnd a_q&ninun1%inpslol nunber or a desired 10 .
ti mesl ot nunberc%?%eagl el TH ﬂfg?‘igr Eﬁ“c?r“?]tiﬁh%%n congestion occurs in
transm ssion. [secondsevsod nemppdiment ]
In the following, the basic operation of
the present invention for TDMA/TDD will be described
15 with reference to figures.
Figs.14A and 14B show a timeslot
configuration according to the second embodiment of
the present invention. As shown in the figure, a
carrier 31 includes a frame 32 which repeats with a
20 predetermined interval. The frame includes a
plurality of timeslots 33 (information tiﬁeslots),
control mini-slots 34 each of which slots
corresponds to one of the information timeslots 33.
The information timeslot is used uplink or downlink.
25 In this embodiment, uplink or downlink is
assigned without constraint. That is, it is
permissible that a plurality of boundaries between
uplink timeslots and downlink timeslots exist. 1In
the example shown in Fig.14A, a frame includes ten
30 information timeslots and there are three
uplink/downlink boundaries between S1-S2, S3-S4 and
S4-S5 respectively.
The control mini-slots 34 are provided at
the tail end of each frame. The number of the
35 control mini-slots is the same as the number of the
information timeslots, and each control mini-slot

corresponds to one of information slots. The



In the follow ng, the basic operation of the present invention for TDVWA TDD
W ll be described 15 with reference to figures. Figs.14A and 14B show a
timesl ot configuration according to the second enbodi nent of the present
invention. As shown in the figure, a carrier 31 includes a franme 32 which
repeats with a 20 predeterm ned interval. ;gge frame includes a plurality of
tinmeslots 33 (information tinmeslots), confrol mni-slots 34 each of which
slots corresponds to one of the information tineslots 33. The information

tinmeslot is US%%dﬁgéﬂkaBid@MHﬂr%hcf@dég %hWiﬁggﬁﬁkngggigﬂ%éﬂ¥ or

downlink is assigned wthout constraint rmssible that a

plurality of b&he i CPpinkdslovblnkkidlees| S/P AhY ﬁémﬁprn@tnﬁmﬁlots

exist. In the r@ag®] e ¢BWFiidatH &n 144t aa fhranm elgsthar 30 information
tineslots and there are three u Ilnk/dovvnllnk boundari es _bet ween S1-S2,

S3-S4 and  S4- SFALYPLEELOD v THEE cOREFEP m|¥a@ﬁcﬁ%0%ﬂ39§e By ded at
the tail ens Ohk&ﬂﬁafédﬁElMEﬁﬂdﬁNmmmbéfsth&ﬁ¥53XHE®ﬁ|a§Bﬁ@mﬂﬂ§S is the

sane as the nuq:b esio‘:geln ey %*an%ﬁﬁﬁyf‘ggﬁ tra%lg%rgarc_tlgont q%?m ni - sl ot

corresponds to one of Infdrmation ots i ncl udes
a tineslot assiapmehruoysdye (UBle nke¢dofmciartid/ondldata Uhdy| pe3@nfordataext

frame, verificafd of,dgt asf Une/fdtyi Bant Bt uster@%@S@henmba ile current

frame succeeds, and 5 allocated tineslot nunbers (AL) 38 for assigning
tlneslots||1tPﬁ?%ﬁ&?anangqqﬁer%ﬁéﬁ1%Pfﬁ&ﬂﬁﬂ%?nd%%%?ﬁuéﬁsﬁ@ntﬁﬁﬂ

verification dattrﬂa rmubbeea@ytaiﬂ@ as baage&%ﬁmﬁaf@c@meae usgd for the
b LA Verk bk L URLPRLOT L s pEEL B 10 fgy D e
(PE) 37, whichdescribed in the first embodlment is used.

As for the allocated timeslot number, the
base station decides the number of allocated

15 timeslots according to traffic congestion level, and,
then, sends timeslot numbers which are accessed by
the mobile station in the next frame. In the
example shown in Fig.14A, the number of timeslots
which can be allocated is ten at the maximum.

20 A head packet 51 for uplink transmission
includes a packet length L 52 which is represented
by a number of timeslots, a QoS request part 53 and
information bits 54. The QoS request part 53
includes the maximum number of timeslots B, a number

25 of desired timeslots E, the minimum number of
timeslots W and a service class C.

Next, an example of the timeslot
assignment method according to the second embodiment
of the present invention will be described with

30 reference to Fig.l1l5.

The part (a) in Fig.l1l5 shows the operation
of the base station (BS), that is, the operation of
an after-mentioned timeslot assignment circuit in
the base station. The part (b) shows the operation

35 of the mobile station (MS). As shown in Fig.l1l5,
transmission 1 from the mobile station to the base
station is already started and timeslots 1, 2 and 3
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c congestion level, and, then, sends tineslot nunbers
by the nobile station in the next franme. In the exanple
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mini-slots corresponding to timeslots 8 and 9. Then,

the base station starts transmission from a frame 1

by using the timeslots 8 and 9 in step 43.

15

Next, transmission from the mobile station

to the base station, that is, uplink transmission

will

be described.
In the frame 0, when an uplink

transmission request 3 arises in step 44, the mobile

20 station verifies the timeslot assignment state of

the next frame by checking the control mini-slots.

As mentioned above, since the timeslots 8 and 9 are

already assigned for the downlink transmission

request 2, the mobile station selects a timeslot

25 randomly among idle timeslots 0, 4, 5, 6 and 7.

In the example shown in Fig.15, the mobile

station starts transmission corresponding to the

30

35

uplink transmission request 3 by using a timeslot 4
in step 45, and sends the packet length L=5 and the
QoS request (the maximum timeslot number B=4, the
desired timeslot number E=3, the minimum timeslot
number W=1 and the service class C=1) by adding the
length and the QoS request to the head of
information bits. Usage of the maximum number of
timeslots B, the desired number of timeslots E, the
minimum number of timeslots W and the service class

C will be described later. Since the desired number



next frame, downlink use reservations are shown in mni-slots corresponding
to timeslots 8 and 9. Then, the base station starts transm ssion froma
frame 1 by using the tineslots 8 and 9 in step 43. 15 Next, transm ssion
fromthe nobile station to the base station, that is, uplink transm ssion
will be described. In the frane 0, when an, pllnk transm ssi on request 3
arises in step 44, the nobile 20 station verlfles the tinmeslot assignnent
state of the next franme by checking the control mni-slots. As nentloned

above, since thQe tiiksLobs s fg“kﬁkééefoﬁl&%@hﬁfﬁﬁéﬂﬂggldq %é@kﬁ LI nk

transm ssion request 2, the nobile station selects a ran&orﬂy
anong idle ti mt&icottage atation AfRFIgngntinesdeddmI® shodndi 8 Kisters, the

nobi e statiomest aarﬁcs 56A0STItHSY qs@gxﬁ@épemdle@tho Mtﬁbeyal kK the
t ransm ssi on rﬁ%%e Eétuy ng a ti maslgt 4 in , and sends the
packet |ength ]?Silrf‘d rEyuSt ?tho%%rﬂ‘wﬁﬂ&t Advkset - B=4,

the desiredl tudned ainnthbemibi3,sldte 4 ni mumti nesl ot nunber We1l and the

service class C=1) by add?ﬂg hethé %&6918“91:%13 %Q{élregfl?é% tt% the head of

information bits. Usage o maxi mum nunbe 3% he desired
nunber of ti nesladta Vﬂ’li@helsmsmrrmrﬁwnbéheofnohld&ISﬁ@t-W)andtt hédeser vi ce

class Cwill hgfaststbedihatgle fFdie {NesdeIdBd dWNHEr thd2paYe ti NSl Ot's
is three for the transm ssion request 3, the base station assigns tineslots

0, 4 and 5 (st&FaUPN a@aBdsEAde HIRESsEi ghedn PedTR FEFBERE% &Athe nobil e

station bylwsi rhd htegONErameniiti -t {AL= Oi[‘he5rr{bb:51é NstBeibnNiseddd 4).
Then, the nomléa qmélon r|f es that datg h is sent ron1the nmobi | e
station at theddy ]F%IP Hi'énq n&cgof lP@c i et DY RRELRRSe Ot ati on

and tineslots ¢h31QQMtBOArmuﬂxﬁqﬁmm forstep 48. In addition, the
mobile station verifies that data which is sent be
the mobile station is received or not by receiving
15 partial echo data in the control-mini slots 0, 4, 5
in the frame 2 and by comparing them with
corresponding data stored in the mobile station.

Since the packet length of the uplink
transmission request 3 is five, remaining data

20 length becomes one after the mobile station sends
data by using timeslots 0, 4 and 5 of the frame 2.
The base station assigns a timeslot 0 in the control
mini-slot right after the frame 2 for transmission
of the frame 3 and releases timeslots 4 and 5 in

25 step 49. That is, when the base station recognizes
that the last information timeslot is received, the
base station changes the timeslot assignment state
and the allocated number for the timeslot of the
next frame to "I" (idle) and "null” respectively,

30 and notifies the mobile station of them by the
control mini-slot.

Then, the mobile station recognizes that
data which is sent from the mobile station is
received and the last one packet is assigned to the

35 timeslot 0 in the next frame (frame 3) on the basis
of the control mini-slot in the frame 2 in step 50.
When the mobile station sends the last packet by the



10 the next frame in step 47. The nobile station sends data fromthe frane
2 according to instructions of the control mni-slot in step 48. In
addition, the nobile station verifies that data which is sent be the
nobile station is received or not by receiving 15 partial echo data in the
control-mni slots O, 4, 5 in the frame 2 Smd by comparing themw th
correspondi ng data stored in the nobile stafion. Since the packet | ength of
the uplink transmssion request 3 is five, remaining data 20 |ength becones
one after the agi d ab u gtlrresl 0, 4 and 5 of
the frame 2. %gm%as(z{s{) ?Bo%%%s:‘?%ag@éa t?'{(r)reg:h% 1% 7ﬁ%§&89tr]&
m ni -sl ot rightsten 1t heher hmse2 Statieonandoessinot pFrfdemf tames3d and
rel eases timesly 5 t | the base station
o5 g0l Srb} A Eafini I3bn! Te gl L he Dage St al

recogni zes that the last infornation tines i S recelved, the

station change$hendnepids| ét‘iaé%rgrﬁwk%tﬁbé contate Binacaled funder for
the timesl o4 oftHderramyt 3f sGamid o Ir &bgh@)zeart%a{'mtdé al §6ReCHyweiye 30
and notifies the npbile s%atlon of then1 ﬁ %s control mni-slot. Then, the
nobi | e stati on“\"&?olgem SEAtERR: 1SyHECHhY & étr?t‘“%srlo‘?ﬁtﬁésﬁﬂmeé‘%t ation
is received ang tdfmnﬂ)hetednelmxd(edata asangm&d;stlmrt hs 3Somplestdeat Dnin the
next frame (f )eOn t t on I TR the frame 2
in step 50. I=23hf-)eé)m)ba(ﬁel{'}gt atoltol}l rsellgn%slaf hté:E]] as]tné %Iiegfb;;plt he - 33-
timeslot 0 in tcmwrflm gropsmtissiae 2tasi oani.n thet eo®dlinke base station
does not pegfordpdd RSL QL ona3SIYHEIKud 87 atNenler 3N S Oﬁhée%'f%?&e Then,
the nobil e statlon checks the control mni-slot O of 5 the frane 3 so as to
recogni ze that (ffePSerf by4he nobile station is received and tinesl ot

assignment is conpl eted sigca edatsa 4 ranSWERaran siowomgpl ehed in  step 52.

On the ot her mmgéragfoheg%tQHg ﬁo ile station. When a

transmission request arises in the mobile station in

15 step 61, the mobile station receives the control-
mini slots in the tail end of a frame in step 62 and
checks whether there is an idle timeslot in the next
frame in step 63. When there is not any idle
timeslot in the next frame, the mobile station

20 checks whether the mobile station is in time-out or
not in step 64. When it is in time-out, the process
ends as the transmission is incomplete. When it is
not in time-out, the mobile station waits until it
receives the control mini-slots in the next frame in

25 step 65.

When there is at least an idle timeslot in
the next frame in step 63, the mobile station
selects an idle timeslot randomly and sends
information where information bits which represent

30 the packet length L, the maximum number of timeslots
B, the desired number of timeslots E, the minimum
number of timeslots W and the service class C are
added at the head to the mobile station in step 66.
Next, the mobile station receives a control mini-

35 slot sent from the base station which corresponds to
the idle timeslot sent from the mobile station in
step 67, and the mobile station checks whether



downlink transmission 2 is ten, the downlink 10 transm ssion 2 continues at
the time of the frame 3 (Steps 53, 54). Fig.16 is a flowhart showi ng the
operation of the nobile station. Wien a transm ssion request arises in the
nobile station in 15 step 61, the nobile station receives the control- mni
slots in the tail end of a frame in step 62 and checks whether there is an
idle tines lot in the next frame in step-83- Wien there is not any idle
timeslot in the next frane, the nobile station 20 checks whet her the nobile
station is in tine-out or not in step 64. Wien it is in tine-out, the
process ends dF3mENiBAASR S1XFLE3S| AEoRPItetld SR 68.i sWheat in

time-out, the rﬂlkaﬂ@mﬁggtlb@ln R 1S, UPhb! mbbi1eCPi #4880 h NBe R Ghi & Ni - sl ot s
in the next frqﬂﬁa 25 step 65, \Wien there is at least an idle tineslot in
the next frane stREOEFATLON nihi FECBF PR N kel ot €RgReAM ¢ WheRs] ot

randonml y and serds numbernati are tihenemisbdomst iexcdeds ahilamirtepresent 30
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station receiveg & &99&&@' g?earh&? éﬂle&ﬁe%eftrmt&&cieéée station which
corresponds to the idle tinmeslot sent fromthe nobile station in step 67,

and the nobil e WiaRFBASEROK SuTetRREet 84 ity H9® st on Yhededds ¥ not in
step 68-_W‘len ddrﬂ@ﬁgtéal ortrfealghs@cébg €ﬁ|a|s| e EWI?érhO:thQbr m&mts the
|nfornat|0£ n ﬁz g 3§§ er el en he_nunber retyansm ssions
exceeds a PmtcoT egro & RS gsSFﬁ51§Whﬁﬁﬁ§%?Bﬁs §rQHﬁﬂﬁﬁ%%89 When
t he transm ssi dy sustegdinfiosiapi 68, titkes ldis |in stlaei nexcheaksanavhet her

packet which are assigned in step 72.

Fig.17 is a flowchart showing the
operation of the base station according to the

15 second embodiment of the present invention. When
the base station receives an uplink head packet from
the mobile station or when a downlink transmission
request arises in the base station in step 81, the
base station assigns timeslots of the desired number

20 if there are available timeslots more than the
desired number of timeslots in steps 82 and 83. If
the number of the available timeslots is smaller
than the desired number, the base station waits for
the next frame in step 84.

25 When at least an timeslot is assigned, the
base station notifies the mobile station of the
timeslot assignment state U/D/I, receive
verification data PE, the allocated timeslot numbers
AL of the next frame by using the control mini-slots

30 in step 85. In the case that there are changes of
available resources during transmission, if the
number of available timeslots is equal to or larger
than the desired number of timeslots (when YES in
steps 86 and 87), the base station maintains the

35 current state. If the number of available timeslots
is equal to or smaller than the desired timeslot
number (when NO in step 87), the base station waits



transm ssion is conpleted in step 71. Wien it is conpleted, the process
ends. When it is not 10 conpleted, the nobile station continues transm ssion
by using information tineslots in the next frame which are assigned in step
72. Fig.17 is a flowhart showing the operation of the base station
according to the 15 second enbodi nent of the present invention. Wen the
base station receives an uplink head packeB5from the nobile station or when
a downlink transm ssion request arises in the base station in step 81, the
base station assigns tineslots of the desired nunber 20 if there are
available ti megindtisl nohe nhaberhef desaibdbhenttdmesfldisrethoreaisessteps 82

and 83. th%h’é“ $iPEat REnBed 'c?@'@:f&xég?iélt%t Sd % | 85 _ahlipyd he
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nu

until the number_ of available tineslots Increasesto e desir nber of
timeslots 1% sOHSBBPENE289. 84Weh Thkledse §PQHQﬂF9e%e?0€stPﬁeHQ%ﬁ

uplink packet offwistie YEBepg stsep %) .ié heahasa o afdpresesds .S the tinesl ot

assignnment state of the n xt ra "1 (idle the receive verifjcation

data PE and the ? 18 m%ows a cogf fatlon of %%e mobi i
station according to the embodiment of the present

invention. The mobile station includes an encoder

15 71, a send control circuit 72, a modulator 73, a
logical operation circuit 74, a decoder 76, a signal
separator 77 and a demodulator 78.

Fig.19 shows a configuration of a base

station according to the embodiment of the present
20 invention. The base station includes a demodulator

81, a signal separator 82, a decoder 83, an

informing control circuit 85, a logical operation

circuit 86, a demodulator 87, a signal multiplexing

circuit 88 and an encoder 89, a timeslot assignment
25 circuit 90.

The opefation of the mobile station and
the base station will be described according to the
embodiment.

When the mobile station needs to send an

30 uplink message, a process such as an error
correction process is performed on the message in
the encoder 71 and the message is input into the
send control circuit 72 for transmission. The
logical operation circuit 74 generates partial echo

35 data (PE in Fig.14) by extracting a part of a bit
sequence of the uplink information, inputs the
partial echo data into the send control circuit 72



al l ocated tineslot nunber AL=null to the nobile .station by using the

cess, the part
of steps 82 - 84 is called a sequence 1 and the part of the steps 86 - 89

control mni-slot in step 91. In the above-nentioned pro

Is called a sequence 2. Fig.18 shows a configuration of

the nobil e

st at
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i on

according to the enbodi nent of the present invention. The nobile station
nodul ator 73, a

I ncl udes an encoder 15 71, a send control -8brcuit 72, a
| ogi cal operation circuit 74, a decoder 76, a signal se
denodul ator 78. Fig.19 shows a configuration of a base

t he enbodi ment Witi¢hespp&sentthmanveati datarhe base station includes a
sl@ggrmfgbﬁontrm

denodul ator 81, a signal TsRPa{ASdubitod d%cmlio&%laée
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acting a
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data into the sgpd gante@leLitGrdd1d8s;36- which stores the partia

circuit 74 generates partia
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The denodul at or 78 denodul at es ata from the base station. The si
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for the message and the QoS request (QoS request
part in Fig.14) which are included in the head burst
are input into the timeslot assignment circuit 90
via the demodulator 81 and the signal separator 82
as shown in Fig.19. According to the result of
timeslot assignment by the timeslot assignment
circuit 90, the timeslot assignment state U/D/I
(U/D/I 36 in Fig.l1l4) and the allocated timeslot
numbers (AL 38 in Fig.l1l4) are input into the
informing control circuit 85. On the other hand,
the error correction process, for example, is
performed on uplink information from the mobile
station in the decoder 83. As a result, decoded
uplink information is input into the logical
operation circuit 86. In addition, partial echo
data generated by performing the same process as
performed in the logical operation circuit 74 of the
mobile station is input into the informing control
circuit 85.

The informing control circuit 85 sets the
state U/D/I, the partial echo and the allocated
timeslot number for each information timeslot as
informing data. The informing data is sent to the
mobile station via the signal multiplexing circuit
88 and the demodulator 87.

In the mobile station, the informing data



Then, the nobile station selects tineslots having "I" as the UDI
information fromthe left side, and starts transm ssion of a head burst at
the timng of the selected tineslots. 10 When the base station receives the
burst, the nunber of packets (packet length L in Fig.14) for the nmessage
and the QS request (QoS request part in Fig.14) which are included in the
head burst are input into the tineslot as§|gnnent circuit 90 15 via the
denodul ator 81 and the S|gnal separ at or as shown in Fig.19. According to

the result of _tineslo g nt b the sl ot _assi gnrrent circuit 90,
the tineslot assi grit® % 3&0 qﬁeDﬁeX? Lcrg’gl iIFLET YL 84 2aNd & Hd @l | ocat ed
ti mesl ot 20 nu@amadmﬁatas i78 Rl 1¥he asegnajutsdpdamwatde 77nf ormaég contr ol

circuit 85 On o) n erro i c for exanple
is perforned or?r}lﬁalgl';%liiE ?Lo%r%a clg%%tf?%mé?ﬁ'g) (J‘t“'géllée}[Ie {’8 %6ﬁll FEHE decoder
83. As a resul tlnmetoﬂedmzﬂéh@plﬂlrg(n&lhf@ﬁpana(mn s7T plthi paottikel |egheal

operation circuids883 1A @ tlﬁhaa?ﬁr&beh:a%%% éiffeu%n%at eqyHWn

perform ng the sane process as forned in the Togical opération circuit
74 of the nobiihe%taFeoklies ﬁaﬁ‘tﬁut Wl?omf’ﬁéll%fsdﬁﬁ%@ncbﬁtigéls Hatircuit

85. The inforngghtonatal iel rx@uél%dseb@rteml tatendh D khet k>Eadi al echo
and the allocated ., ti nesl ot nunber for each.in natlon ti slot as

i nformi ng dataStﬁﬁﬁ?ﬂfSFﬁPﬁ&%ﬁﬂ%ﬁ?%ggg t EPGHL S F8bffe ?tation via the
signal multi pI ecamyi tue c tirian s§8 sston hecdemdduattos 8ie bpstihmarbil e

station, theg i i%égf%dﬁhg‘b%e AS i{?p'ﬂhe' '?1te9<tt t}%%ﬁgd control circuit 72

via the denodul ator si gnal separ at or send contro
circuit 72 conpares the pdhengbaehoofi ipat PRdaheeehgndptaepat®et 77

with partial e same, the mobile station waits for transmitting
the head burst again, and, then, the mobile station
restarts transmission immediately or after a random
15 time when U/D/I becomes I.
[third embodiment]

In the third embodiment, packet
transmission is prioritized and timeslots are
assigned by using the QoS request according to

20 traffic state at the time of packet transmissicn
acceptance.

In this embodiment, the prioritization
includes two stages which are a service class 1 and
a service class 2. However, it is possible to

25 provide more service classes such that timeslots are
allocated more flexibly according to multi-QoS.

In this embodiment, channel (timeslot)
assignment is performed so that desired quality is
assured maximally for a user of the service class 1

30 (high class). For a user of the service class 2
(low class), channel (timeslot) assignment is
performed on best-effort basis.

In addition, quality is degraded for the
class 2 user in higher priority when traffic is

35 congested at the time of packet transmission
acceptance.

That is, as mentioned later, when



5 stored in the logical operation circuit 74. Wen they are the sane, the
nobi |l e station judges that sent data is received correctly. Then, the
nobil e station accesses assigned tineslots so as to continue transm ssion
according to the assigned 10 tineslot nunbers AL in the next frane. Wen
both of the partial echo data are not thesgame, the nobile station waits
for transmtting the head burst again, and, then, the nobile station
restarts transnission i medi ately or after a random 15 tinme when U D |

becones |. [thigyherhpdeniitdedotdeathi &ﬂs%rmc&i@rmﬁ feéclaetclésf@“fm ssion
is prioritized and tineslots are asmg &py u5|n t he_ (S request
according to 28'%5%f f FAMESAT $it2F e P ¢ rah8fSsdi dFer by

acceptance. | nddiestenjodinreniz ri\dilEeptu.mEIstlloZlﬁchm othekudesrigyo stages

whi ch are a ser | a rvii ce ss_2 r.. it is_possible
to 25 provide rr“;é{re ]grv?céggecﬁai;%%sesaggcﬁ ‘a‘hafte(f1 fn Fs\%‘:? d"%ﬁ’%cgf@&%re
flexibly ac&onﬂh@pholﬁulﬁumgﬁ;0¢ﬁ WhnsheMmﬁﬁaﬂﬂﬁgneﬁamnebmﬁdmms¢ﬁt)

assignnent is pgyd grﬁgﬁqmm trhﬁﬁb%@ hfeQJﬂl\é@ll'ottys | S¢ @ﬁéuggw_@g@ ysfor a

user of the servic ass cl ass For a user of the service class
2 (low cl ass),2 chahRémup |tri1é‘5q5'o¥9 ﬁs@ifgﬁﬁ@ntch%ss per f bimed lot sheghiehf ort

basis. In addit4.d, aggibln'fe\ﬁ | $n d@ﬁééggd offOftHh@le £1 AE& RuHdRr id¥ hi gher
priority when trafflc is 35 1§Hg ed at the_ tine, of gacket t.ransm ssi on
accept ance. Thadties1assnoft itdHedCtasar 1 -wnehre detmesiptapreletrd| Hs are

i nsufficient farthiscbagerl amseassigmaﬁl abs amrevasssgned for the class 1

user by deleting one or myfe {{fEs) QLS Bh AN atBEhSor the third
embodiment is the same as that of the second
embodiment which is shown in Fig.14. The operation
flowchart of the mobile station of the third

15 embodiment is the same as that of the second
embodiment which is shown in Fig.1l6.

Fig.20 is a flowchart showing the
operation of the base station of the third
embodiment.

20 When the base station receives an uplink
head packet or there is a downlink transmission
request in step 101, the base station checks the
service class in step 102. When the service class
is 1, a process (3-1) shown in Fig.21 is performed

25 in step 103. When the service class is not 1, a
process (3-2) shown in Fig.22 is performed in step
104. The process after the step 103 or the step 104
is the same as that of the flowchart shown in Fig.17
from step 85.

30 Next, the method of timeslot assignment to
a class 1 user will be described in the following
with reference to Fig.21. When the number of
available timeslots is larger than the maximum
number of timeslots (when YES in step 111),

35 timeslots of the maximum number are allocated for
the user in step 112.

When the number of available timeslots is



wherein tinmeslots are deleted in the following order, 5 which is, tineslots
whi ch are assigned in excess of the m ninmum nunber of tineslots of the
service class 2, minimnumtimeslots of the class 2, tineslots which are
assigned in excess of the desired nunber of tineslots of the class 1. The
tinmeslots deleted in 10 this order are assijgned to a new user. The tineslot
configuration of the third enbodinent is the sane as that of the second
enbodi ment which is shown in Fig.14. The operation flowhart of the nobile

station of the ' 5 odi | e a seco
enbodi nent whi cﬁ{sﬂ% o&nﬁ%nqﬂ%ﬁ%#s%%g. Séﬁl:%lgsﬂgm%ﬁg%f&gﬁt&vﬁ?\ggﬁﬁe
operation of tKephEedspambeT df ehetinpsdotentothemniO 20 Wiep t he3base

station recei vasma@navpliiaklhasthdackes aret harnedstagdewr! ivhe tygosni ssion
request in step 101 h?ilgase station checks the service class in step 102.

t
When the servi dé® c§ 8B 1, a process (3-1) shown in Fig.21 is perforned
25 in step 9403. Wen the garwhe ethe® handqt ih the ptagses®f( Frd shown in

Fig.22 is perfaormed in step _.104.. The.process after t st 103_or the step
104 °Fs the sadtibgetnaf S il g EARPRIENR.'Y renehTes' Hlin kR, 85, 30
Next, the nethatesiredmsmberassi ghimaslods d wHerssYRSuser swidd be3(lescri bed
in the fol | owi Rgne Vi fhel LAF GRFL &£ FifledlotWom il gyab%%ﬁy ndy2bad! ©

timeslots is larger than the maxi mum nunber of tineslots SIn step
111), 35 tines|dt® &1aphe 2nddSHM MunBEFCESe Ofl |ratBaniFUn MEnkeEr ofn step
112. \Wen ibe niimes16tsavaid aienhtEMBELOLS User 38 saBbker thaD the Maxi num

Q‘ig‘)f’?r but 1 arger §8anENS JESLL e NMBe (5 s 1 LESI QS hphen JO Ln step
timeslots are released from class 2 users in
decreasing order of the number of excess timeslots,
and the released timeslots and the available

15 timeslots are assigned to the class 1 user in step
1l1e6.

When No in step 115, all or a part of
timeslots of one or more class 2 users are released
for assigning the timeslots to the class 1 user in

20 steps 117 and 118. That is, if the sum (w2) of the
minimum number of timeslots of the class 2 users is
equal to or larger than a shortage s (s=S-mw2) in
step 117, mw2 timeslots are released from the class
2 users and s timeslots are released from class 2

25 users in decreasing order of the minimum number of
timeslots, and the released timeslots and the
available timeslots are assigned to the class 1 user
in step 118

When timeslots for the class 1 user can

30 not be assigned fully even when timeslots of the
class 2 users are released (when NO in step 117),
one or more timeslots which are already assigned for
each class 1 user in excess of each desired number
of timeslots are released for the new class 1 user

35 in steps 119 and 120. That is, if sum (mel) of
timeslots in excess of the desired number of

timeslots of the class 1 users is equal to or larger



the available tinmeslots are allocated for the user in step 114. 5 On the
ot her hand, in the case of the nunber of available tineslots is smaller
than the desired nunber of tineslots (when YES in step 113), when the sum
mv2 of tineslots which are assigned for the class 2 users in excess of the
m ni mrum nunber of 10 tineslots for each class 2 user is larger than the
nunber of a shortage S of tineslots in sté60I15, S tinmeslots are rel eased
fromclass 2 users in decreasing order of the nunber of excess tineslots,

and the rel ease‘_qléﬂ ngsg8r0§f%%c{e ﬁg @%{% aQ’I B E)isril%te If%gr' %;?a signed to

the class 1 user 1n Steée in ste rt of
timeslots of orfelmSthé dimaskst w2 hsefsthee aldsms2duséns ase grelwashd

tineslots to thg &l 88Stimesotd &P §B§p§:ljajs aindfsléﬁs dhat deedfofhe sum

(w2) of the mninmum nunber of tineslots of ass users’is equal to
or larger than i sERFFggeingq Lmiegpe Lt ﬁhestnéﬁ“tlaﬂ ofweXEemss| ot s are

rel eased freom tiEn&esasss a_nu%enfép amlos t iR ot&@rﬁeiebgéaeetﬂn{@metgss 2
25 users in decre Slﬁg the. m niimum nunber of tineslots, and the
rel eased tinmes|#t F‘F‘f@llﬂ(}é]r? abtBeflRdS fxe a"i‘%s%aggﬁgnéﬂ’ @ B%% class 1

user in step hiSedhenIhi madwts20porwhba dhaesse latsea panraddtiptope
assigned fully c?i’§QsV‘/Teﬂs |Ir£esC%Pt§h f EH\% Cc{nnaéltfo se{)g eI rmecl.leaseg (when
S y

NO in step 117); are al fea aSS|gned for each
class 1 user |ntkee(c§§§9@ft étal@tﬁ&de‘sndédrnwrlﬂt@eﬁ*e afparhesfottdmerssl o edsed for

the new cl ags l-4i5hsda latreStaPredd@aandnfhiyhat is, if sum (nel) of
timeslots in excess of the desired nunmber of tlneslots of the class 1 users

is equal to or larger -40Whamntimefdptigens nek=Euhdy pFsdard 180Tt he

the new class 1 user even after the above-mentioned
processes (when NO in step 119), timeslots which are
in excess of the minimum number of timeslots for the
15 class 1 users are used in steps 121 and 122. That
is, if (the desired number of timeslots - the
minimum number of timeslots) is equal to or larger
than a shortage sss (sss=ss-mel) in step 121, the
excess timeslots (sss) of the class 1 users are
20 released and (mw2+w2) of the class 2 users are
released in step 122. The released timeslots and
the available timeslots are used for a new user.
When timeslots are not fully assigned for
the new class 1 user even after the above-mentioned
25 processes, the base station wait until the next
frame comes in step 123.
In the above-mentioned processes, a class
2 user which has timeslots of fewer than the minimum
timeslots ceases transmission temporarily, and
30 restarts transmission as soon as necessary timeslots
become available in step 124.
Next, a channel assignment method for a
class 2 user will be described with reference to a
flowchart shown in Fig.22. This flowchart
35 corresponds to the step 104 in Fig.20.
When transmission request of class 2 is

received, the base station checks the number of



timeslots (mM2+w2) of the class 2 users are released and ss tineslots of
the class 1 users are released in decreasing order of the nunber of excess
5 timeslots in step 120. Then, the released tineslots and the avail able
timeslots are assigned to a new wuser. In step 120, when there are a
plurality of class 1 users of the sane condition, one or nore of the
target class 1 user where a part of timesldtls is 10 rel eased are sel ected
random y. When tinmeslots are not fuIIy aSS|gned for the new class 1 user
even after the aboygéa ntioned ocesses &b in step 119), tineslots

which are in &Xt@&3% QEﬁ§Wﬁ?& # Alinisde le}nesWBFE f&e tHEnhercpsss 1
users are used é\ﬁaﬁlab&elZﬂlrﬁé’@ldQQ 1'§h®tqua13 td>fox’;t!ﬂar§%&I rt&darﬂumér of

tinmeslots - the ﬁlﬂlﬁUﬁ]ﬂ q;s eq ghe Iar er than a
shortage sss (<83&&UMRe %t%g EéTe ?ﬁ eé&%%g ? %ﬁmﬁ§?%s $1dt the
class 1 users arke20axdimens aoimpper ( 2 tidle sofot hearbaassd gussat simr 8tep

I d t 22 h I | ot
e used {07 a naw usEr et 1] mep £t ot e clapLh FLRERIAR AL e new

class 1 user eW@ﬁaéi?€rQHﬁPeﬁk@emﬁﬁhmMmuRPmbﬁrp®5c§§§@§lQWﬁeb&@elstatlon

wai t until the fegp fisane &Pﬁmﬁarﬁea%t eBak’dnd nnmfmahoya%nmwﬂed
processes, a class ﬁguse as tlneslots of fewer than the m ni num

timeslots ceasesiPfs ﬁ%ﬁﬁ%ﬁl%%ﬂﬁﬁ?&ﬁh%} %HﬁP%OaVééﬂéﬁ%?t?%ﬁ%ﬂ%§§ﬁon as
soon as necessaayet aBgedlguiesd berotheavdidsabl 2 e st en $24p Nex4d, awgbannel

frononart Mownthn RrgBes G afeiTabng o o uhi T s banar d e §ekp 104 i 0
Fi g. 20. Whentrt@snnsmhﬂrr@ﬁuesnimﬂmcmamailwss (éEéluedsudmab@3e station
checks the nunbgy o0}, 54l-station tries timeslot assignment after one
frame in step 135.
Each of the configuration of the mobile
15. station and the base station is the same as those of
the second embodiment which are shown in Fig.18 and
Fig.1l9 respectively.
[fourth embodiment]
In this embodiment, a method will be
20 described in which the number of timeslots is
changed according to the service class and the QoS
request when the available timeslots decrease or
increase during packet transmission. In addition,
when the available timeslots decrease, timeslots are
25 deleted such that quality of class 2 users is
degraded in higher priority. That is, as mentioned
later, when one or more timeslots are deleted,
timeslots are deleted in order of timeslots which
are assigned in excess of minimum timeslots of the
30 class 2 users, minimum timeslots of the class 2
users, timeslots which are assigned in excess of
desired timeslots of the class 1 users for assigning
to a new user.
The timeslot configuration of the fourth
35 embodiment is the same as that of the second
embodiment which is shown in Fig.14.
Fig.23 is a flowchart showing the operation



avail abl e tineslots in step 131. Wen the nunber of available timeslots is
equal to or larger than the nmaxi num nunber of tineslots (when YES in step
131), the nmaxi mum nunber of tineslots are assigned in step 5 132. Wen the
nunber of available tinmeslots is smaller than the maxi mnum nunber of
timeslots (NOin step 131) but larger than4he mninumnunber of tineslots
(NOin step 133), the available tineslots are assigned for the class 2 user
in step 134. When 10 the nunber of available tinmeslots is snmaller than the

nunber of i ni nan theeYaaes {0ESIbA akeRri3dg tédhenbBageustation tries
timesl ot assignnent _.after, one, frame in St%g}?l%' Each of the conflguratlon
of the nobile 1ZRPALFMENind & RTBEEESst{SeBILTCet he 48ndhss G33RetBRE t he
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[fourth enbodi rg;gi% k}g tdrlﬁiss%le{@g&ii ment, a method will be 20 described in
0 I'mes1™o )
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the QS reQuest when the When | thetet Lisesl sthanizger easé&her aviaickatate duri ng

packet transm ssiofy, rbdaddigd ofn sWaeN 141G ,avté\iré ap(liget sl 1P %@ggﬁ%se,

timeslots are 25 deleted such that quality 'of ass users 1s graded in
hi gher priorityWheRBET ShAAVRBHLABASH TIIMEFCCRNEACHRAIR HBr 6 teDnelst it s
are deleted, twnesl ehe aveadeheledriel ordrys ofnét8BELOt & Widdesar ¢4 -
assigned in exce sﬁgf n1n|ng@1é| sl.ots of the 30 class 2 users, mninmm

tinmeslots of thk)cFRo¥Mm 11 i rEsPEEE e dReSE8D difetr i MRRBess of
desired ti aesl| otseohvialid ad bssrdsunecesf @o asst ghhageaise ,a aig@rece€ss The
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showi ng the operation Next, a process which is performed when
there is at least a timeslot which is released or
when system resources increase, that is, the process
15 of the step 143 will be described with reference to
a flowchart shown in Fig.24.

The base station checks class 1 users
having timeslots less than the desired number in
step 151. Then, the base station assigns timeslots

20 additionally for the class 1 users in decreasing
order of the number of the shortage of timeslots
with respect to the desired timeslots, wherein
timeslots are assigned to each of the class 1 user
until the number of timeslots becomes the desired

25 number of timeslots in step 152. 1Instead,
additional assignment can be performed randomly for
class 1 users having less timeslots than the desired
timeslots.

When one or more available timeslots

30 remains after performing the above-mentioned
assignment (YES in step 153), the base station
checks whether there is any class 2 user which has
less timeslots than minimum timeslots in step 154.
Then, the base station assigns timeslots

35 additionally for each of the class 2 users in
descending order of the number of shortage of
timeslots of the each class 2 user with respect to



-42- of the base station according to the fourth enbodinent. A process
(sequence 4) in the case that available resources are changed during
transm ssion wll be described. 5 Wen there is a change in the avail abl e
resources (YES in step 141), the base station checks whether the avail able
resources increase in step 142. \Wen the_gyail abl e resources increase, a
process (4- 1) shown in Fig.24 is perforned in step 143. Wen 10 the
avai |l abl e resources do not increase, a process (4-2) shown in Fig.25 is

performed in ster IffnimbEXhurbdX oseseimbeBtiss witr{ 0" vk wWashdese is at
| east a timesl qt, Mhl%htls %eleaﬁﬁﬁgf en sgs em r esour ces I ncrease that
is, the procesdiMaS 1Pt En8tsFHS T 2pESEEs SIS FRer BmbET O o

fl owchart showmiiminkig. 24meEi® trasin ss tépod56hecknsteasd, lagsaighmdayi ng

timeslots | ess qup t 151. The t.he base station
assi gns tlﬁES|Ot§?9%é §89?|0n3ﬁ1 5?%2 t?a§®e1c5§%r fn 5855ea5|ng or der
of the numb®r of the shorN&@é«ﬁPR¢¢@%$bng i tthe expeet thatt he desired

timeslots, whergjdy14bBSkald ASt 8534 9pEdste em@fléhetﬁtaa%% lemser
until the nunber of tineslots beconmes the desired 25 nunber of tinmeslots in

step 152. |Inst &P b ¥iddaPeasis 3rrehedcyd the TRfe5eREE F8ndoniy for
class 1 users HaWwighaessihl masg ofs. than the desired timeslots. \Wen one or
nore available tinmeslots .30 renalns ter gerfor ng t he aﬁ ment i oned
assi gnment (YES in step 183) SHHW phRef$8atPon % 3¥St “here is any
cl ass 2 uskd wmxme$¢mtsldssﬂea&slnmssthpnlmhwrummeshesboaxeln step 154.

Then, the base slaliof i‘gs't%s A3 TSy Phe 32qaddl tORalt xté%hﬁ%%b fethe

class 2 users in descen nunber rtage
assigned in excess of the minimum number of

timeslots for class 2 users (steps 162 - 164),
minimum timeslots (step 165 -.167), timeslots which

15 are assigned in excess of the desired number of
timeslots of class 1 users (steps 168 - 170),
timeslots which are assigned in excess of the
minimum number of timeslots for class 1 users (steps
171 - 173), the minimum timeslots for the class 1

20 users (step 174).

When S timeslots are decreased in step 161,
if the sum (mw2) of timeslots in excess of the
minimum number of timeslots of the class 2 users is
equal to or larger than S in step 162, S timeslots

25 are deleted in descending order of the number of
excess timeslots of each class 2 user in step 163.
If mw2 < S, mw2 timeslots are deleted in descending
order of the number of excess timeslots in step 164.
If the sum (w2) of the minimum number of timeslots

30 of the class 2 users is equal to or larger than s
(s=S-mw2) in step 165, s slots are deleted in
descending order of the minimum number of timeslots
in step 166. If NO in step 165, w2 timeslots are
deleted from class 2 users in descending order of

35 the minimum number of timeslots in step 167.

If the sum (mel) of timeslots in excess of
desired number of timeslots of the class 1 users is



timeslots of the each class 2 user with respect to -43- the m ni mum nunber
of timeslots until the nunber of tineslots of each class 2 user becones the
nunber of mninmumtinmesliots in step 155. Instead, assignnent can be
performed randomy to the class 2 users. 5 Next, processing in the case that
avai l abl e timesl ots decreases, that is, thggf the step 144 wll be
described with reference to a flowhart in Fig.25. As shown in Fig.25, when
S available 10 tineslots decrease in step 161, tinmeslots are deleted in

the following asgleal tomes! atsrydi chhane ssASHPRedva N excesePf1éde gini mum
nunber of tines o%s for (Hsealsﬁs] 2 usera g_stggqs. 162 - 164%, mnimum tinmeslots
(step 165 -. 167 °tFnBElFot TR 18 9PECRNG I LTACEXREs S NS RHRPEESI r ed
nunber of ti nesff oézcebscltasmedloter $n( Stteyps 116GB. - LFONQ itni netsd @t 568hi ch
are assigned i C fi & L N} ' t cl as users
(steps 111 - 19&21?%%1&%25?% ngé}f%lt%#”gg{ ﬁﬁfﬁg %i&;urseéé Bhtep
174). Wien § ti ped aum rebstidmes 16 m the chassurh (WHEY¥sof

timeslots in exgesse@b Uhe . Mk mupenyher nRfi f i dBSt Phesdbtihe £l ass 2 users
is equal to or larger than Sin step 162, S tineslots_25 are deleted in

descendi ng or d¥X%¢SEh@tniiferm bR imuRc BYERSTeRF ot §meF Ledéh &ff akRe2 user in
step 163. |If myPassS1 ma2dd nesl| egtaar edeetrdrgerdenaandisyy order of the

nmb f ti |l ot s | n. st 16 If th w2) af .t '
number of ¢1meeiSEE 38 B lhatl S68Ps Lider S9X SHUGF FELoASLARS Than s
(s=S-m2) 1A stédpsdébhdinglatdenrefdehet edimbrer deScerdesyg dridessbbtshe
m ni mum number pf Ts:ta shots, 'ff.sﬁépi}ﬁ%ﬁg_!ﬂn M %éi??&é\%&ld’\@sté%y ots

are deleted fromclass 2 users in desc g order o e m nium nunber
of tineslots irMelegedein descending order of the number of excess

timeslots in step 173. Then, sss timesliots are
deleted in descending order of the minimum numbe: of

15 timeslots in step 174.

The user in which timeslots are deleted to
less than the minimum number of timeslots ceases
transmission and restarts when necessary available
timeslots are assigned in step 175.

20 Each of the configuration of the mobile
station and the base station is the same as those of.
the second embodiment which are shown in Fig.18 and
Fig.1l9 respectively. |

{fifth embodiment]

25 In the fifth embodiment, prioritization is
performed for packet transmission and one or more
timeslots are assigned by the QoS request according
to traffic state at the time of packet transmission
acceptance. The difference between the third

30 embodiment and the fifth embodiment is as follows.
In the third embodiment, quality for the class 2
user is degraded by priority when congestion occurs
at the time of acceptance. On the other hand, in
the fifth embodiment, timeslots which are assigned

35 in excess of the minimum number of timeslots or the
desired number timeslots are deleted in higher

priority.



If the sum (nel) of tinmeslots in excess of desired nunber of tineslots of
the class 1 users is -44- equal to or larger than ss (ss=s-w2) in step 168,
ss slots are deleted in descending order of the nunber of excess tineslots
in step 169. If NOin step 168, nel tinmeslots are deleted in descendi ng
order of the 5 desired nunber of tineslots,bromthe class 1 users in step
170. If the sum(mM) of tineslots in excess of the m ni num nunber of
timeslots of the class 1 users is equal to or larger than sss (sss=ss-nel)

in step 171, sss slots ar@h@eloe; '\%@raeleaswca NG i 186 £ Ob £t Ry umber of
excess tlrreslots n st in step 171, mM tineslots are del eted

i n descendi ng &ﬁﬁﬁho?mgﬁgﬁmﬁﬁ)rl%ft%§c§§§e @St O f ntheesecendThen,
sss timesl ots ambodehened sinmdesmenmggmrdem & Ldkehat B sEMunegber of 15

timeslots in st h [ h sl ots e del et ed to ss than
the m ni mum nu errlgﬁif)?;rrg’sﬁl s cng%e‘s\g%g Ftrtgger%nssllson DS rRS £ S %E
necessary avai lodblehet speonst erhedimengnetiown sireFi1g51620 Each of the

configuration of the nmobilpe 5. &fal vifg PdCBQ-gﬂﬁﬁfﬁﬁégtt?@ebig%hﬁuﬁﬁqgras

those of the second enbodlnent are sh
respectively. [ feheeRBSG fdRY PZeFa iFeaf ohan |ﬂﬁﬁﬂlq&iQw|t|zat|on

is performed frispaskes HANTHSSES 3BGueNR D2 BF ethbi BBGURIN: & £,

assigned by the Qo uest accordln to traffic state at the time of
packet transnliﬂ éi g gét egﬁ?FFéﬁeﬁ IRATREANERe (ERIUP RS

enbodinentland!ihewilltbeeﬂmxhrmbmdts as folloms._ In the third enbodi nent,
o L1 L8 2 YA nd ORI L1 4 i saisat | oo oo
ti mesl ots which)arghawsi gmedig.27 is performed in step 182. When

the service class is not 1, the process (3-2) shown

in Fig.29 1is performed ir: step 183.

15 Next, the method of timeslot assignment to
a class 1 user will be described in the following
with reference to Fig.27. When the number of
available timeslots is larger than the maximum
number of timeslots (when YES in step 191),

20 timeslots of the maximum number are allocated for
the user in step 192. When the number of available
timeslots is larger than the desired number of
timeslots (when NO in step 193), the available
timeslots are allocated for the user in step 134.

25 In the case of the number of available
timeslots is smaller than the desired number of
timeslots (when YES in step 193), timeslots are
deleted and assigned to the new user in the
following order, one or more timeslots which are

30 assigned for the class 2 users in excess of the
minimum number of timeslots for class 2 users (steps
195 and 196), one or more timeslots which are
already assigned for each class 1 user in excess of
desired number of timeslots (steps 197 and 198),

35 minimum timeslots of class 2 users (steps 199 and
200), timeslots which are assigned in excess of the
minimum number of timeslots (steps 201 and 202).



35 in excess of the m nimum nunber of tineslots or the desired nunber
tineslots are deleted in higher priority. -45- The configuration of a
timeslot of the fifth enbodinment is the sane as that of the second

enbodi nent shown in Fig.14. A flowhart of the operation of the nobile
station is the sanme as that 5 of the second enbodi nent shown in Fig.16. A
process for changing the timeslot nunber -7i4Pthe case that there is a change

of available resources follows the sequence 2 or the sequence 4. In the
foll owi ng, a process of a e%t ance (5_ gnce 10 Sé,wi || .be described. Wen
the service class is 1, aq%} cRRET 5+ ?nrov?ns?hg 192 FiMe R ¥ 9 §8d & n

step 182. Wien classseér visax cisasthessamte Bs ttteaprshega (13 Pighpan in
Fig.29 is perf t h S ot aSS|gnnent
to aclass 1 3§£§HWF?|%%ﬁP escrlééag‘l@ito cn?o %mﬁ%ngMnt FetePefil

Fi g.27. Wen tHehauhbBse sftatien| 481 shej mnent@m‘shpaeg@rf ttmam $¢:eomalxu rrum
nunber of tsmséﬂséd&mm ﬁﬁéﬁ §¢8Pshdbn 2D lf‘i\./\ﬁe§bora§1d0f}? &161@%' mim

nunber are allocated f he user in step 192. en the nu of avail abl e
tinmeslots is IaF%%PeFﬁéﬁ”¥H% desired nunber of tineslots (mhen NO in step
193), the ava|IabIe[shbﬁﬁﬁlémsoaiﬁeaknocated for the user in step 134. 25 In

t he case of the nunber able | ots is . snaller than the desired
nunber of tineslots (Whenfi ?nséﬁeb ﬁﬁ% &*W%%EYOP§18F€t%ﬁﬁE&8H aid
assigned to thepaeforsed ifiox hpackekl dwamgmisiet onoasdorthmmainbaesbdt s

which are 3@ as?iﬂ?%‘iof fé‘ecﬁ%ﬁ‘éédza‘é%g{fdanrgb eggegssgfrvtih;ee é‘ié!’f-H“m nunber

of tineslots for ass users eps oné or nore fineslots
which are al r e3@$ ésQQﬁuﬁFQ%#SEaéﬁC@mﬂkﬁﬂ.E%eFrPﬁféﬁcééﬁﬁﬁ while

packet transmission. The difference between' the
fourth embodiment and the sixth embodiment is as
foilows. In the fourth embodiment, quality ‘of class

15 2 user is degraded in higher priority when
congestion occurs in transmission. On the other
hand, in the sixth embodiment, timeslots which are
assigned in excess of the minimum number of
timeslots or the desired number of timeslots are

20 deleted in higher priority when congestion occurs in
transmission.

The timeslot configuration of the fourth
embodiment is the same as that of the second
embodiment which is shown in Fig.14. A flowchart of

25 the operation of the mobile station is the same as
that of the second embodiment shown in Fig.l6.

Fig.28 is a flowchart showing the
operation of the base station according to the sixth
embodiment. A process in the case of available

30 resources are changed is shown in the sequence 6
(steps 211 - 214). A process of the step 213, that
is, the operation of the base station in the case of
the available resources increase is the same as that
shown in Fig.24. 1In the following, a process of the

35 step 214, that is., the operation of the base station
in the case that available resources decrease will
be described with reference to a flowchart shown in



desired nunber of timeslots (steps 197 and 198), 35 mninumtineslots of
class 2 users (steps 199 and 200), tineslots which are assigned in excess
of the m ninmum nunber of tinmeslots (steps 201 and 202). -46- The operation
for assigning tinmeslots to a class 2 user is the sane as that shown in
Fig.22. Each of the configuration of the npbile station and the base
Station is the sane as those of the second enbodi nent which are shown in
Fig.18 and Fig.19 respectively. [sixth enbodinent] In the sixth enbodi nent,
prioritizationgsgy pgrformed for packet transm ssion and the number of 10
timeslots is changed according to a service class and a QoS request
according to traffic stat ®SaHirewn paBkER 9t-ribhs iRRR oRhe TRENdIEF 9 £nce

between the faiwdhlesheditieids Botst Becsiodde £LM0difBPt 203 At idoslews. 10
the fourth enbodineat gu%tgﬁﬁ'qg Claii 15 2 user is dﬁgraded i n hi gher
priority when TongREtRHS r§R¢ nEPHARYNL i GrdeBn FREtodifer OH@NET in the
si xth enbodbnmenioréi tisilestls tvéhiwhiahearassisgiethéd e£ncessesfs td® vhai num
nunber of ti r sired. r. of ti I re 20 deleted in

hi gher priori ﬁ%ﬁéﬁugoﬁég‘éﬁné%cgﬁgggﬁﬁt roa%s{ﬁés?%%?%T%e 13 Hes| ot
configuration ofstépsf 3 hr Zébbdi aBAt Ors mdre sthweaotisawhifch hareecond
embodi ment V‘h'%éﬁ%ﬁgﬁ"‘ﬁld okt & 4 40 ALthlOMH Y e 8f + Zmekh® tORRIRGL PN Of the

nmobil e station is the same as _that of the second enbodi nent shown in
Fig.16. Fig. 28095 Bhe| AR t1 sRRRFnSEtR® et ati dA7dF EhE HHIRIBERt | on

according 10 thﬁnﬁbéth_oferﬁ%qm&mts Aopr mscigsé hg ﬁ@é&zs(i)fl( ﬂ/@éﬂib?bbg\ 30
resources are ¢ is.sho n the sequence t eps -
process of the E?QSSQISEHﬂﬁéqbti,wgﬁgﬁo&ﬁwﬁﬁ%ﬁﬁ% atﬁg FXEEST 2F ofiBPn t he

case of minimum number of timeslots for the class 1 users
(steps 231 - 233), the minimum number of timeslots
(step 234). The user in which timeslots are deleted

15 to less than the minimum number of timeslots ceases
transmission and restarts after a random time in
step 235.

Each of the configuration of the mobile
station and the base station is the same as those of

20 the second embodiment which are shown in Fig.18 and
Fig.19 respectively.

As mentioned above, according to the
present invention corresponding to the second object,
timeslots are allocated while allowing

25 uplink/downlink conversion a plurality of times as
requested instead of dividing timeslots into
timeslots for uplink and timeslots for downlink as a
conventional TDD system. Therefore, a timeslot
assignment method can be realized in which timeslots

30 can be allocated dynamically according to
uplink/downlink traffic such that asymmetric traffic
can be accommodates effectively.

In addition, service quality is
categorized to service classes in which desired

35 quality for a high class user is satisfied maximally
and a best effort service is provided for a low

class user according to excess of resources.



t he avail abl e resources increase is the sane as that shown in Fig.24. In
the followi ng, a process of the 35 step 214, that is, the operation of the
base station in the case that avail able resources decrease will be
described with reference to a flowhart shown in -47- Fig.29. As shown in
Fi g.29, when the nunber of available tineg pots decreases in step 221,
tinmeslots are deleted in the followng order, that is, one or 5 nore

ti mesl ots which are assigned in excess of the mini mum nunber of tirmeslots

of the class Zﬂx%efef&x?éeloé %%%\esﬁ@fl)asemanaren@rx@eéw&%%sbw ch are

assigned in excess of the desired tjnes|lot "nunher for the class 1 user
(step 225 - 227eakhzedi dpnirhirh dulpeslef essdInnent oist ReT&lodwed users

(steps 228 - 2¥Pordifgshet xhwehisdrvscassiigred dnd exLeswafket hff m ni num
nunber of tinmeslots for the clas 1 users %steps 231 - %33) e mni mum
nunber of timedStPLE¢EFep F34)2 dﬁﬁ?%@eref NHIEH Y i Hes ?s&P d&F®ted 15
to | ess thah thfndn t]hrmugh@mﬂteram impne’ve'ds andadeisgh t s ansiicesicqum hhtly
restarts after ng?ﬁgh% 235. Each of the configuration of the
mobile station a ase s g%lon is the sane as those of 20 the second
enbodi nent whi ch are show®hien fies Bt ahdveRitgom espett Limifedastorent i oned

above, aCCOfm'ﬂhé‘%éQ@leH§%¥¥ df@@ﬂéb@ﬁ eRRERMWE ST hagt he second
object, timeslots are allocated while allow ng 25 up Ilnk/dommllnk

conversion a plMa%t#tyosf ﬁqﬁﬁﬁ%ﬁﬁf%%aﬁégpédWQ¥HQ%KP%@edW9H§QRFt|neslots
into tinmesdotddpuruphighkrand theestops ber thawilnwénasoa. conventional TDD
system Therefore, a tineslot assignnment nethod can be realized in which
timeslots 30 can be allocated dynami cally according to uplink/downlink
traffic such that asymetric traffic
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can be accommodates effectively. In addition, service quality is

categorized to service classes in which desired 35 quality for a high class
user is satisfied maximally and a best effort service is provided for a | ow
cl ass user according to excess of resources. . ol WNrYrrWwYtiOi WLIWT. .
ww+~rr www . -48 Therefore, a tineslot4%ssi gnnment nethod can be realized
in which tinmeslot assignment is performed according to the service class
and al | owaWHAX IS CEXIMEDSES:| n addi tion, efficiency of tineslot use 5 and

t hroughput are |nprovea and high service quality is provided maximally. The
present invention is not limted to the specifically disclosed enbodi nents,
and variations and nodif Feat Bofs Myl ot Ade IRMeREt NeGhPharsefgiProm t he

‘scope of the"&ﬁﬁtiﬂﬂﬁ1&éb§9§ %%mﬁﬁhléét&%n\g#gf$§ Cb@ﬂﬁilé§n lerfs

ti mesl ot assi gnnent od use in a nobile comunication system
conprising the skepgs off: prOV|d|ng a pIurallty of TDD boundaries each of

whi ch TDD boundaries is a Qeaq%nyn%aeaws@araqtldvea@f anoumdmkdamesl ot and
at |east a downlink tines in a frame; and perforpmn

assignment. 2. TRENt Ofesi®i CRsIGhnRAYNRRERGS 45 Tl 8P _}rv S?%tcl’ﬁeef
further conpri g ng_LéQQtSta%D mmahacqgae@lé@' dndDR Popndaty ,dynam £alky when

wai ting or when carr{ conmuni ca
timeslot 1n a frame:; and

performing timeslot assignment.

2. The timeslot assignment method as
claimed in claim 1, further comprising the step of:
changing said TDD boundary dynamically

when waiting or when carrying out communication.

- 3. The timeslot assignment method as
claimed in claim 2, wherein said TDD boundary

varies according to a predetermined condition.

4. A timeslot assignment method used for TDD in a mobile
communication system which includes a base station and a
mobile station, wherein, in a frame used in the mobile
communication system, control mini-slots each of which
corresponds to each timeslot in a next frame are provided,
in which each control mini~slot includes at least an
assignment state of a corresponding timeslot, said timeslot
assignment method comprising the steps of:

said mobile station finding an idle timeslot of said
next frame by checking information in said control mini-
slots in said frame, and sending a slot assignment request
to said base station by using said idle timeslot;

said base station assigning at least a timeslot based
on said slot assignment request, and sending information
including information of timeslot assignment to said mobile
station by using a control mini-slot corresponding to said

idle timeslot.



3. The timeslot assignnment nmethod as clainmed in claim?2, wherein said TDD
boundary varies according to a predeterm ned condition. 4. A tinesl|ot

assi gnment method used for TDD in a nobile comunication system which
includes a base station and a nobile station, wherein, in a franme used in
the nobile comunication system contrdP mini-slots each of which
corresponds to each tinmeslot in a next franme are provided, in which each
control mni-slot includes at |east an assignnment state of a correspondi ng
timeslot, said tineslot assignnent nethod conprising the steps of: said
nobi | e stats.on fiheditngeadotdpestPRBESRBtMOFhahidP HEHTT dfe PR iEhéeki ng
infornatio%}i sai d control ”EHE's?E Esokn said frane, and sending a sl ot
assi gnment & t CHrd5t#9ase statton by using said idle tineslot; said
base station assizgpi Rgsat skeasbnarttebsing hefeda rorsaint siddingassi gnent
request, and sending information _including information of timneslot

assi gnment des igzdd nsielre ofs tATESACE L_FRGSE cdhtTHIY MIAT sl ot
correspondi ng tQ sajd Jddletiogglot. 50 5. The tineslot assignment nethod
as claimed 1n almi4, urther conprising the steps of: said base station
recei vi ng i nf or natiidomaisec Istiditignaasdégnied pimbekotd qf mesibtdesi@duded in

said slot assignnent request: and,said ba i ssigning tineslots of
said desir&P™ T rl(?ﬂ]ei Ilg‘etsiql%ssl 8?35?)?&5%%%& n]g%r&f'r ane. 6. The tineslot
assignnent nethod as clained in claim4, further conprising the steps of;

sai d base station receiving information including a desired nunber of

timeslots igicl uged itAnsaidtshotigARshINmBMNod epestyimRd iwhen atike 4nunber of
idle tineslots in said next frame is smaller than said desired nunmber of
ti mesl ot, Sainthsaseomprasion &bsi ghépy e¥heslots in which the nunber of said

timeslots is s”%%&%rb%@%”s§§k9096§£E89vPM@beféﬁmééfHﬁ”fNéiuding a
desired number of timeslots included in said slot
assignment request; and

when the number of idle timeslots in said next frame
is smaller than said desired number of timeslot, said base
station assigning timeslots in which the number of said
timeslots is smaller than said desired number of timeslots

for said next frame within predetermined bounds.

7. The timeslot assignment method as claimed in claim 4,
further comprising the steps of:

sald base station receiving information including a
desired number of timeslots included in said slot
assignment request; and

when the number of idle timeslots in said next frame
is larger than said desired number of timeslots, said base
station assigning timeslots in which the number of said
timeslots is larger than said desired number of timeslots

for said next frame within predetermined bounds.



for said next frane within predeterm ned bounds. 7. The tineslot assignnment
nmethod as clainmed in claim4, further conprising the steps of: said base
station receiving information including a desired nunber of tineslots
included in said slot assignnent request; and when the nunber of idle
tinmeslots in said next frame is |largegjthan said desired nunber of
tinmeslots, said base station assigning tinmeslots in which the nunber of
said tineslots is larger than said desired nunber of tineslots for said
next frame within predeterm ned bounds. rl+W-~4+tiira.~rr~trrr 51 8. The
tinesl ot assignment nethod as claimed in claim4, further conprising-the
step of: when at least an idle tineslot occurs during data transm ssion,
said base station assigning tinmeslots in which the nunber of said
timeslots is larger than @ nugher of 1l I Léﬁ.ﬁﬁi: 0 i 0y data

transm ssion w thin pr e.deS?er mﬁr}éd r%"u‘éhg? g%%'%hé"t”frrlrésfngft%éﬂjsi%%nent met hod
as clained i FERaMm4, 16 FEAEM cOnpridFRerheoRapioing $&id Phee stfation
assigning, during data tr@nsni 8% Qbadt "Bl 9US d e Whi shotthe Juipber of said
timeslots is \?\‘nﬁml | er t{%ajm a_nunber. of tinmeslots used for said data

transmi ssi on V$hiR9pEUER ef APAET: 5obnds. S8 VRS T i AESTP tssi gnnent

met hod as cl aasedgindrcd at imd s 1wher eim saidhcaits alusibaic- sifotsaidacl udes an
assi gnnent st ' I i.nf tion faor verifying that_upli dat a
is received, aéaﬁ“%t(?‘e%?gettd4 P??reg%igtg%‘nfé(;&rgrrgt %ioﬁufmor“ﬁs/a{;ﬁ ¥Iﬁgr‘x“ts hc?%:r'reas 11.
The tinmeslot as8Fgamdit @etAodras seias fredni i idihim drefletelwrivedpri sing the
steps bounds.

9. The timeslot assignment method as
claimed in claim 4, further comprising the step of:

said base station assigning. during data
transmission, timeslots in wnich the number of said
timeslots is smaller than a number of timeslots usad
for said data transmission within predetermined

bounds.

10. The timeslot assignment method as
claimed in claim 4, wherain said-éontrol mini-slot
includes an assignmant state of a timaslot,
information for verifying that uplink data is
received., allocated timeslot information for said
next frame.



of : service quality being classified to service classes; and said base
station performng tinmeslot assignnent according to said service class. 12.
The tineslot assignnent nmethod as clained in claim4, wherein a head packet
in data which is sent to said base station fromsaid nobile station

i ncl udes a QoS request, said QS reques32 i ncludi ng a maxi rum nunber of
timeslots which can be used for transmtting said data, a m ni mum nunber of
timeslots and a service class, and said base station assigning tineslots of
sai d maxi mum nunber or said m ni num nunber according to said service class.

13. A base station in a nobile comrunication §ysten1usin&ﬁ Sé;DD nmet hod
whi ch includes said base sthtiBR2ard™e$udEl 85SHIRTTht RAEEh, 2Fn a frane

used in the nokijg; gepmury cathom S¥St efur €R8LT elonpris shot $heacdt @hswhi ch
corresponds to each tineslot in a next frame are provided, in which each
control mni-sl%t:includes at |east an assignment state of a corresponding
tinmeslot, said base stati®arcoaprigidigityedpdnfprcleceifirg asl ot

assi gnment request from said nobile station by using an idle tineslot;
neans for assi gfih§r&€ Fégifsﬁsfiﬁég‘ot based on said slot assignnent
request, and sendi ng i nf orgaidobaiskc|uch ngoni Pearfmndngoft itmamkd bt

assignment to said.nobile stati . I DG @ GQUFPle M-Rizes] Ot
correspondi ng t%§§é?&q%ﬂ235§?%§sléﬁy g@ Q%i. The‘base stgtion as clainmed in
claim 13, further conprising: nmeans for receiving iaformation including a

desired nunber of tineslois.inglkuded,dds sai dsidinmsst gReemod reguest; and
claimed in claim 4, wherein a head packet in data
which is sent to said base station from said mobile

station includes a QoS request,
said QoS resquest including a maximum
number of timeslots which can be used for
transmitting said data, a minimum number of
timeslots and a service class, and
\ said base station assigning timeslots of
said maximum number or said minimum number according

to said service class.

13. A base station in a mobile communication system using
a TDD method which includes said base station and a mobile
station, wherein, in a frame used in the mobile
communication system, control mini-slots each of which
corresponds to each timeslot in a next frame are provided,
in which each control mini-slot includes at least an
assignment state of a corresponding timeslot, said base
station comprising:

means for receiving a slot assignment request from
said mobile station by using an idle timeslot;

means for assigning at least a timeslot based on said
slot assignment request, and sending information including
information of timeslot assignment to said mobile station
by using a control mini-slot corresponding to said idle

timeslot.



means for assigning tineslots of said desired nunber fromidle tineslots of
said next frame. 15. The base station as clainmed in claim 13, further
conprising: neans for receiving information including a desired nunber of
timeslots included in said slot assignment request; and neans for, when the
nunber of idle timeslots in said next $rane is smaller than said desired
nunmber of tinmeslots, assigning tinmeslots in which the nunber of said
timeslots is smaller than said desired nunber of tinmeslots for said next
frame within predeterm ned bounds. 16. The base station as clained in claim
13, furthelr4 cdifsr ibsiseg:statand Rer cledepdi by ¢hibnniali ofuitiedudi ng a desired

nunber 1@%%' included in said slot assignnment request; and neans
for, mhen t¢1 %#ﬁ; idle tineslots in said next frame is |larger than
sai d desired nurdsers dbrttmesﬁauSg iasstgathgn t imeBh@isg i IdH Ghed he nunber
of said tl‘ﬂﬁ%Ots |s Iargﬁ: thaE sai d, desired nunber of tinmeslots for said
next frang' SnébchBiRdsinsa21d 78 lahapakenrandtt i on as cl ai ned
inclaim fgﬁuggﬂtly%@ conprising: neans for, when at |east an idle tineslot
occurs during data transm ssion, assigning tlneslots i n which the nunber of
sai d t|neslots“ﬁ@nﬁaﬁ@éraﬁﬁaﬁnlagnunme$l@ﬁstwfmﬁaxnsda&mxhd(numhﬂﬂj dat a

transm ssi i.n e unds, 18- The base station as clainmed in
claim 13, ﬂﬁﬂnrtltﬁgre t%%g?é? B Salg oft afs1 st ng, during data

transm ssi on, tlneslots in mhlch the nunber of said tineslots is snaller
than a nunber of tineslots used for said data transnmi ssion within

predetermed MRURISe station as claimed in claim 13, further

comprising:

means for receiving information including a desired
number of timeslots included in said slot assignment
request; and

means for, when the number of idle timeslots in said
next frame is smaller than said desired number of
timeslots, assigning timeslots in which the number of said
timeslots is smaller than said desired number of timéslots

for said next frame within predetermined bounds.

16. The base station as claimed in claim 13, further
comprising:

means for receiving information including a desired
number of timeslots included in said slot assignment
request; and

means for, when the number of idle timeslots in said
next frame is larger than said desired number of timeslots,
assigning timeslots in which the number of said timeslots
is larger than said desired number of timeslots for said

next frame within predetermined bounds.



19. The base station as clained in claim 13, wherein said control mni-slot
i ncludes an assignnent state of a tineslot, information for wverifying that
uplink data is received, allocated tineslot information for said next
franme. 55 20. The base station as clainmed in claim 13, further conprising:
means for performng tineslot assignnmen$4 according to a service class which
is included in a QS request which is sent fromsaid nobile station- 21. A
nobile station in a nobile comruni cati on system using a TDD nmet hod whi ch

i ncludes said nobile station and a _ base station, wherein, in a frane used
in the nobile comunication system control mni-slots each of which
corresponds to each tinmeslot in a next frame are provided, in which each
control mni-slot includes at |east an assignnment state of a correspondi ng
timeslot, said nobile station conprising: neans for finding an idle
timesl ot of said next frame by checking information in said control
mni-slots in said frame, and sending a slot assignnent request to said
base station by using said idle tinmeslot; nmeans for receiving information
of timeslot assignment from said base station by using a control mni-slot
corresponding to said idle tineslot; and neans for sending information by

using at |east an assigned7tifgel dadddicatednbasal dakpbar mali ena9f,
ti mesl ot assigfgent. o
+ further comprising:
means for, when at least an idle timeslot
occurs during data transmission, assigning timeslots
in which the number of said timeslots 1s larger than
a number of timeslots used for said data

transmission within predetermined buunds.

18. The base station as claimed in claim
13, further comprising:
means for assigning, during data
transmission, timeslots in which the number of said
timeslots is smaller than a number of timeslots used
for said data transmission within predetermined

bounds.

19. The base station as claimed in claim
13, wherein said control mini-slot includes an
assighment state of a timeslot, information for
verifying that uplink data is received. allocated

timeslot information for said next frame.
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20. The base station as claimed in claim
13, further comprising:

means for performing timeslot assignment
according to a service class which is included in a

QoS request which is sent from said mobile station.

21. A mobile station in a mobile communication system
using a TDD method which includes said mobile station and a
base station, wherein, in a frame used in the mobile
communication system, control mini-slots each of which
corresponds to each timeslot in a next frame are provided,
in which each control mini-slot includes at least an
assignment state of a corresponding timeslot, said mobile
station comprising:

means for finding an idle timeslot of said next frame
by checking information in said control mini-slots in said
frame, and sending a slot assignment request to said base
station by using said idle timeslot;

means for receiving information of timeslot assignment
ffom said base station by using a control mini~slot
corresponding to said idle timeslot; and

means for sending information by using at least an
assigned timeslot indicated by said information of timeslot

assignment.



